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of the latest types of worm and roller 


SERVI 


te peer, The tren presmines om these 
parts amd throughout the steering stem are effec 


tively cushioned by Merfak for extra yours of life. 


MARFAK MAINTAINS a protective coating under 
every condition—on the gear teeth and steering connec- 
tions —everywhere—even under tons of pressure. 

Marfak is made under a special Texaco process that has 
never been duplicated. It provides a smooth, lively, eling- 
ing film of protection. Marfak never breaks down. 

There are savings for you in this more perfect protec 
tion. See what it means in the added pleasure of your 
driving, the new confidence, the easier operation and added 
years of quiet carife. 


TEXACO 


The steering system lubricant fas 


= 6h 


ures. Tey to squeeze out 


‘of Marfak. Under every test in your car, 


Marfak maintains an ample lubric 
protection is your safeguard. 


‘Ask for Marfak lubrication at your nearest Texaco 
Certified Station. You, too, can have this assurance 
of freedom from unnecessary wear for shackles, wheel 
bearings, universal joints and steering system—a car 
that will give you the greater driving satisfaction you 
expect every year you own it. 

THE TEXAS COMPANY + Texaco Petroleum Products 


‘The Texas Company is the only Company a 
that makes Marfak ~ 
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SIMONIZ KEEPS CARS 
NEW LOOKING FOR YEARS 


Simoniz your car! Then you 
can be sure that it will always 
look new and stay beautiful. 

Millions say there’s nothing 
like Simoniz. It protects the 
finish, makesit last much longer, 
and keeps colors from fading. 

New or old, the sooner any 
car is Simonized, the better. So 
getSimonizandSimonizKleener 
for your car today. Nothing 
takes their place. 


KEEPS CARS BEAUTIFUL 
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| ais pomabie cabin was delivered in 
parte ed erecied In less than 2 day 
‘Only the almpiest of tote were needed 


¢ 


By R. M. BOLEN 


Steretary, Popular Sciewee Institte 


[5 NO branch of house building i there 
8 wider choice of materials and meth- 
‘ods than in the construction of summer 
camps and cottages. For this reason. the 
cost of your vacation cabin can be gaged 
to suit your pocketbook. 

If you plan a rustic cabin in the woods 
where tall trees are plentiful, natural logs 
Will offer the cheapest material. Two € 
pert woodsmen can cut enough raw lum- 
ber for the average small cabin in a few 

‘The actual construction you can 


aw 


ler carrying 
2 portatie eatin 


‘An inexpensive rustic cabin constructed of log siding 


do yourself, a little at a time, 

‘Ul course, there are many 
choice spots where real logs are 
scarce and the cost of import- 
ing them prohibitive. But even 
the lack of logs need not prevent 


oof their bark. Log siding, as this 
recently developed log finish is 
called. is easy to apply and inex- 
pensive and its ship-lapped edges 
make it both sturdy and weath- 
erproof. 

Being available in several 
widths, log siding gives a realistic log ef- 
fect. It can be used in its natural finish, 
which will weather to a soft gray, or it 
can be stained. Then, as an added touch, 
a coat of thick white paint mixed with 
fine sand can be applied to the reces 
between the “logs” to give the appea 
ance of chinking. 

If you wish, you can reduce the 
of your vacation home further by’ u 
ordinary drop siding instead of log sid- 
ing, while common boards lapped like 
siding will be the least expensive of all, 
Neither of these, of course, will have the 
pleasing rustic appearance of real or imi- 
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you from owning a log cabin, 
‘ou can build it of imitation logs 
boards cleverly rounded to look 
ike natural pine logs stripped | 


Complete 


Construction Kit 
FORA 


CiipperShip 
Made/ 


EVERYTHING you need 
to make a beautiful little miniature model of 
the famous American clipper Sea Witch is 
contained in a construction kit offered by the 
Popular Science Homecratt Guild, Unlike all 
previous clipper ip model this one has ben 
te gray spied tat aoe am bal 

it is what is called @ “pocketknife 
toda! bease ap such of the Work can be 
done with a penknife and a few single-etzed 


Te hal 9 the model i 04 tn. long, but 
the over-all length is 13 in. and it stands’ in. 
high, ‘The kit contains the hull carefully sawed 
to shape by hand from accurate master tem- 
plates; half a dozen pieces of pine cut to ap- 
provimate dzesfr the deck iting and bats 

wood for the keel, stem, sternpost, rudder, 
and other parts; thre sizes of round stock for 
the masts and spars; fiber for crosstrees and 
caps; thin hand-dyed linen rigzing cord of the 
finest quality; thread, small chain, beads, fine 
wire, casein glue—in fact everything but the 
paint 


Postpaid Complete $1.50 


Popular Science Homecraft Guild, 
381 Fourth Ave., New York, N.Y. 

Pleme sed me» complete comtracton Bik 
tems te hpper ship Ser We 
Pincse $1.30 


ame 


leas 
‘Nore: This Al snot set C. 0. De 


tatfon logs, which are to 


Teeatdes ‘of the fe 
choose, the base constructi 


in the warmer months, simple concrete 
piers will make a satisfactory base. A 
‘continuous foundation effect then can, be 
‘obtained by filling in between the piers 
‘with a wall of native rock. 


JF THE cabin, sto be wed the year 


continuo foundation. In fact 
fn'is situated on the shore of a river or 
lake, a solid concrete slab foundation $s 
the only slution tothe heaving action of 
the earth The cont of your foundation 
wil depend on labor rates. 

‘As to the rooting for your cabin, many 
inexpensive ‘yet durable materials are 
avaible, Slate-coated rll rong is ove 
Of the cheapest. Composition shingles aso 
form a durable root at low cont while re 
tae’ cedat shingles. or "sakes" when 
they can be had, always give. pictur 
tsque touch to'3 low, squatting building 

‘At the start, there is no need {0 finish 
the interior walls of your cabin. The 
smvooth Inner serface of the siding, par 
ticularly the fog siding, will serve aa 
Miractive inde nish when stained. 

Tater ony if you decie to wie your cab- 
infor winter vacating rp 
it wil bea simple matter to apply the 
terior finish. Tf log siding hat Been used 
fn the exterior, the log efect cam be 
Fed throughout by using it for the inside 
wallsas well On the other band, i smooth 
alls ae se, Sooty pine tna ge 
'pleeung yet peieativg appearance, 

Tio improve the toclalg spate 
tha walls peated ype of inuatiog 
material can be fastened between the studs 
Tefore the inner walls are spplicd. It i 
inexpensive and, wil make Jour cabin 
Sug and warm inthe winter winds Of 
cours, if you desire, both interior finish 
nd insulation can be combined by naling 
Tid insulating oad directly tothe studs 
Covering the Joints between panels with 
lcorative battens. Partitions. to" form 
tooms alto canbe put up inexpensively 
ty ising isolating ‘board 
4 Mather ie of miner cote tat 
is fas ening popularity isthe port 
or socalled "prefebricated” variety. Made 
imamall unite these cottages, ranging fom 
full cucroom cabins Costing’ $000 to 
teventeen-room mansions scling for thot 
Sins in be able anywhere by a 
tne mechanically minded enough to han- 
the simple toa 


ASIDE from theis low cost, small port- 
‘able houses have another great ad- 
vantage. They can be taken down and 
moved as quickly and easily as they can 
be assembled, making it possible to build 
your cottage on land leased for short 
periods. 

Tf you plan a summer cottage in the 
near future, simply select your spot, de- 
‘ide on the plans, and let the amount you 
want to spend determine the materials you 
will use. “Modern building methods have 
simplified the summer home question and 
made vacation cabins cheap enough for 
any lover of the outdoors. 
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makes a pressure-tight seal 
Eee 
fos nae 
‘ovens, hot-air and 
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Inet concrete, monty, 
or wood sa 
Fractal 


‘ther simple repairs that ea 
be made guichly. easly and 
cl with Smooth-On Nort, 


dT aes te pre: 
Sool sare 
fare tee El 
1 sth on haat beak 
Sia en a leet 
ITebie shows up by keting 
ronfhoate foe 
oa “haat ie ae 
Ie Stk hae 


FRE 
Smooth-On Repair 
Book. 

ie ues of Sth: On 
are spied ts bone 


‘The directions and dae 
il post you well 
‘ule how to apy 
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SHOOTIFON Yorn and int 
PaBe SooK. iced whom pltures and data 


‘from «spiel application. 


Get the booklet from we 
andSmoot-On No. tn Te 
ry hiker Sh tas from 
‘Say banda’ sore. 


Snakes 
[4 Communipaw Ave. Jersey City, N.J. 
Pease sed the five Smoith-On Repait Book. 


Nowe 


He Wants To See 
What Makes It Tick 


I socio like to see some articles on watch 
and "clock repairing in Porciak Sciexce 
Mosruty, especially clock repairing. It is 
fone of the subjects that the home. tinkerer 
oesn't find much information ‘on except in 
‘very expensive books, 

‘Although most of us 
‘wouldn't attempt to 
Fepair avery’ fine 
‘wateh, a ttle know!- 
edge of how to repair 
alarm’ clocks, mantel 
Clocks, ete. would 
come in handy. Of 
eoure T don't expect 
‘you to do this for me 
‘lone but Tam sure 
plenty, of readers 
‘would. feel the same 
as do if the question 
‘were put up to them in Our Readers Say-— 
GS.G., Pittsfield, N- H. 


Here's An Idea for Making 
Magazine Covers Last 

Orrex my copies of Porvtan Scusce 
Mosruty get torn corners (the comers near 
the binding), To stop the fraying 1 decided 
to place ‘of adhesive tape about one 
fand three-fourths inches long and ‘one-half 
Inch wide along the binding. Tid histo al 
my copies of Porvtak Sciexce, Moxticy, 
Spat, New York City. 


In Finland's Lexicon 
There's No Such Word 
ust want to say that WHS. of Chicago, 


i, is all wet oF ol ywerful iene 
Uedatoe Wes e made up the Pusan werd 
(of 108 letiers meaning "to bow". This word 


fealy has only eight etter, beine spaled 
KUMARTUA. His other so-called Finnish 
words are also absolutely imaginary. 1 be- 
eve iis unjust to take advantage of a good 
‘magazine in that manner. Next time WH. 
wets to posh weed cr sama with so 
many eters he'd better eet a patent on them 
fist—G JT, Buffalo, S. D. 


Suggests Inoculation for 
Immunity to Snakes 
Iw vovn recent article 


of small injections of 
enon over 2 long 
period of years. My 
Heaths Wty 
couldn't a similar 


Seems to me that by 
this means the danger would be greatly re= 
duced-—P-M., Vayland, S. D. 
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Not Magnetism, Just 
Palpitation of the Heart 


T naan Our Readers Say regularly 
a great kick out of it, In answer to GP. 


Interested in short-wave radio and wish more 
‘etic were, publ onthe. abject. 
St's aime oacute trammie. “RMP, 
Manatee, Fa, 


af 


The X-Ray Movement 
Gains New Support 


A Self-Styled Grouch 
Hails the Radio Razzberry 
Hutt to the inventor of the radio 


is push 
taal we tn is propa, ado "eo bt 
ton to say we don't. 

T'm afraid a’ crochet 

‘old grouch lke my 
will have his no 
Dutton permanently 
wired down. Suppose 
you pick up a pro- 
ram’ you like, tubing 
at random. Tf its a 
Hitteen-minute pro- 
ira, the law of aver- 
ages says you have an 
even chance of enjoy~ 
ing it for seven min- 
ules Then heaven 
Knows what's coming 
next, Vou may ait down to supper with a 
rood dinner music program going. and then 


tint for broadeasters—why can't they get t0- 
fether 0 that ope station will broadcast a 
Continuous series of talks; another, nothing 
Tut dance music; a third, classical Selections 
only; and soon?” ‘Then you'd have a fair 
Chance of hearing what you wanted-—JLAL, 
New York City 


Even Stalactites Grow Fastec 
in Busy New York 

Ix Tur May isue of Porvias Scirser 
‘Moxraity there was an article telling of the 
formation of stalactites in. the abandoned 
lube of the old Loadoa subway. "However, 
there are stalactites to be found much nearer 
home. A New Yorker does not have to £0 
to London of even to the famous limestone 
‘eaves found in some of the southern states 
in order to see thee caleium carbonate icicles, 
AIL he bas (0 do is to pay a nickel and go 
into the 135th Street station of the Eighth 
‘Avenue subway and he will se, hanging from 
the beams over the outside tracks, quite a 


few small stalactites, ‘The largest are about 
five inches long. T knocked one down with 
stick and tested it with acid, Carbon dioxide 
‘was given off, proving thatthe hanging objects 
‘were really limestone —S, L., New York 


Maybe Depth Bombs 
Would Be Simplee 


Ix axswen to the plan of CEP., Milford, 
Conn, for a paint that would kill barnacles 


Setct the presence of 
the harnacta Tt could 
te made to open 
few ‘oles in the side 
oie si whence 

nacies appeared, 
net hein 
Stsome other pons 
ft pus which would 
Hi them’ and_sd'your ship of barnaces — 
DIBLS Larned, Kans 


Now We Must Harness the Power 
Hidden in the Coffee Bean 


1 wrsit to draw the attention of the chem- 
ins hose aries appear in your maine, 
{ova remarkable property in coffee—one that 
‘may have some industrial value but strangely 
enough does not seem to have recived notice. 
Cottee: grounds ina pot on the range will 
every few minutes produce an explosion that 
{ifs pot and all up with a bang, indicating a 
property aber than that secagnzed in ite 
Sevan, beverage, pleation is, of 
fours, that"there fre Ts the Tange 
NRW, La Gloria, Cuba. 


An Acticle to Please V.A.H. 
Begins on Page 49 


Soate articles on the navy would be very 
interesting with the new naval building pro- 
gram coming on. Give us some pictures. of 
the latest ships, all sizes, and from all angles, 
‘Show us the mechanical side, the engines, the 
structure —V-ATL, Long Beach, N.Y. 


Gangsters Beware of the 
Basement Armory 


‘aye ven, much intersted in your home 
we ‘articles, T_would like to eller a few 
Sprgelon tht might he wed. “Why not 
raw plans for a suit 

‘of armor tke Usose 
sworn by the knights 
of yore? Vou could 
probably. get them 
From some’ 


aT VE 
WARLET! 


in comparison to 
model locomotives, 
and yet make a very attractive piece of 
‘mechanical work, Another model that would 
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GIVES YOU 


A PROFESSIONAL Biatler-shop shite 


When the barber shaves you, he tightens the 
skin with his stretching fingers to avoid nipping 
or scuffing facial contours and irregularities. 

Gem’s fat, slanted, bevel-sided razor enables 
you to reproduce the barber’s technique for 
yourself. It irons out wrinkles, brings the 
stubble upstanding to the blade edge at root 
level, withoutskipping a hairinacleftordimple. 

Gem protects you from injury because Dual 
Alignment (exclusive patented feature) auto- 
matically sets the blade so exactly that it can’t 
creep, wobble or scratch. 

Therefore you can sa/tly use 
Gem’s sharper and deeper-edged 
blades, And because Gem Blatles 
areso incredibly keen, they wade 
through the wiriest bristle with- 
out irritating the tenderest skin. 


Gem works with the barber’s 


long, gliding, full-contact stroke—instead of 
the criss-crossing, mincing action of incorrectly 
designed razors, which leave so many men 
sore af and from shaving. 

Super-tough, rigid Gem Micromatic Blades 
single and double edged—are made of 50% 
thicker surgical steel and stropped 4840 separate 
times. They last so much longer than flimsier 
blades that cheaper substitutes are extravagant. 


Beautifully boxed sets, with 24-karat gold- 
plated, one-piece frames (guaranteed forever) 
$1 everywhere. Or a trial outfit 

With the same holder and two 
blades in a smartly boxed testing 
outfit for 25¢ and this coupon. 


MITROMATIC & ci 
GEM ier Rides 
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bbe a big attraction is an old-time cannon 
which could be used as a mantel decoration 
or for a library table—J-D.C., London, Ont, 
Canada. 


Narrow Cellar Doors 
Can't Stop This Boat Builder 
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A Reader Suggests Weaving 
‘Asa New Hobby 


1x ONE of our social centers bere, a move- 
ment is on foot to bring back the ancient 
and interesting art of weaving on the hand 
oom, Our school authorities have brought 
{n-a iman who is an expert at the work, Here, 
AC sem to me, ia Baby that shows great 
ossbilities, Tt would fornish pastime for 
Women and children as well as for men and 
avs of all ages, and would also stimulate a 
feeling for beauty, The field of design is 
great one and there are no stop-lights on the 
highway of new and interesting color schemes 
and motifs. Besides, some folks may even 
find a market for some of their work and 
0:8 few pennies may come in for those who 
need and could use them. T believe that a8 
faricle in your magazine deseribing the con- 
‘truction of a simple loom that a homecrafter 


{ould xa uli wool nt be wate ot 
<G.PJ., Milwaukee, Wis. 
ie Official Publication 


for Chronic Kickers 


1 rsx it would be a good iden forall 
tbe Kekers to" get together and’ publish 
Tragaaine.” Maybe they would-be sasha 
then, and.1 sure wou like to see the magne 
ne DS, Libel, Kans 
Try a Built-in Oxygen Tank 
for Sunday Driving 

Prnars some of your readers who are 
familar with automotive developments can 
Aall me when we ean expect to find ai-con~ 
titioned ears onthe market. Buildings and 
fallrad coaches have been designed and bull 
{o gv the accpant of uniform purty 
but'we motors have to srusgle along it 
the tine olay, fame atoms 
frum the chances, beads, of czbon man. 
‘oxide poisoning, Lately we given 
ey venting tems bat al of theme 
‘ule that the windows von 
‘who has. driven alone 
our, congested: 
foads oa. a hol 
Tinows that open wine 
dows are no boon when 
thousands of ears are 
choking the. air” with 
cxbaust fares. If ral 
‘Toads can condition the 
Brin. thee couches 
‘without ‘rising fare, 
‘whycan't we have ai 


You Have To Know Your Botany 
If You Want to Be a Bee 


Hens’s a puzzling thing 1 wish some reader 
would for me, Tbave been told that 
2 boney bee always flies from ane flower to 
nother Hower of the same kind. This is 
‘probably nature's way of keeping plants {rom 
Feng mixed up by bees carrying pollen from 
‘one kind of flower to another of a different 
Species. What T want to know is this: How 
6 the bees recognize diferent kinds of flow: 
es? “Is it by 


Kind?A.C."Fort Wayne, Ind. 
Ship Model Made Seaworthy 
for Bathtub Voyages 

Br scaxsso a few changes in the plans for 
the contraction of your simple model of the 
Clipper ship Sea Witch, 1 have made a ship 


that can be ether sed in the family’ bat 
tao aan armament the 


tet by hollowing 


sive ita very realistic 
the’ model ‘when wed ms 
printed the history of 
Paper about 135 ind 
margin at each end 
make the paper look like a scroll 
seaman’ chest just ae enous 
One cad of the 
the 


a eecan set 
Hoe eee 
ah eee 

a Sore enor 
Pe ER | 


Also Disregard What 
Happens to the Elevator 
Jae pondered, over num 


lems presented 
tice meaeer ments ‘The 


AX spring alate and’an even balance 
‘aye a 00-pound weigh, balanced on them 

sca in am ceva at the top 
floor of a skyscraper, Thi devalor a 
lowed to fall unhindered. Disregarding. the 
influence of friction and sir resistance, what 
would be the theoretical reading of each of 
the two balances?—D.J.Q., New York City. 


More Light on the 


the same effect. This phe- 
simply a matter of diferences in 

‘ot sas gives an amount 
flerent from that produced by 
Sicader gases toes pes sg comranty 
Shanging’ above any” hot object, anything 
viewed through them appears to be moving. 
Twas interested in your article on midget 
Facing autos and would ike to hear more 
about them—GS,' Lytton, Towa, 


Deer Heads Not So Dear 
If You Mount Your Own 


Jost a ward of thanks for the article by 
Léonard F. Merril telling how to mount & 
‘er head It was pub 
ished a oor 
tune time for me, a8 
1 ot dcr he the 
following. month 
sould ford to ay 
having it mounted. 
‘The total cont of the 


Fm proud of it and had considerable ple 
daing ihe job mysell “WDD Newark Ned 


Expansion of Metals 
Should Be Put To Work 


orem elaetat ch rts 
eee eras 
Sine palpate and tremendous ure. prae= 
apna tae orate 
Soon saree 
el cede het 
faery 
Seeman crs 
oe eee 
Sears autmerken 
See Terenas ee eae 
sora ee 
ice eee d oe 
Sorina dock, "Harneaine tis energy by 
Tai someane'to put me sraight-—S EJ 
tne 


Where Does the Sun 
Get Its Oxygen? 


Hae. a problem that has been bothering 
sme for some time. ‘The sun is burning mass, 
‘and combustion requires oxygen, Tsthe sun sur- 
rounded by an almosphere containing oxygen 

‘a vacuum? Tf by a vacuum, how docs 
the burning take place?—C¥F, Chicago, T, 


Now He Wants a Cruiser 
With Radio Control 


Jast an ardent model maker, and having 
sade the Preston ‘and Tezus modes T amt 
forward to 8 radio-conttlled. model 
‘of one of the late of Uncle Sam's 1000- 
ton cruisers. This i a ig order, but T dont 
think it extraordi- 
mary for Porvtar 
Stiawer, Moxie. 
May T' sugeet “that 
‘ich a mode! built to 
ale of about 1/10 
inch tot foot would 
be suitable for earry~ 
Ing the necessary ight 
Tent hope 9on 
will come’ through 
ith Such a mode 
Soon, ‘There mast be 
many OUher model makers who would wel 
come it FJ, Malden, Mass 
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ROMANCE LOST 


—AND FOUND 


REMEMBER YOUR WEDDING 
TWO YEARS AGO AND HOW t 
CAUGHT YOUR BRIDAL BOUQUET? 
’AND NOW IH TO BE 
MARRIED, TOO 


1 HoPe vouLL ae HAPPY 
{DIS HAPPIER THAN 
CARLAND | ARE 


JUST ONCE INA 
‘wHike- 

Veny Easy To 

OFFEND. wit NOT. 

Pray saree war 
"'00 AND Use 
Urepuor? 


Just A urrue—, 


"BO! GONE m0 happier comple in town 


‘SEE,ACARD FROM 
‘ALL pLaveo OUT 1015 ON HER. 
“THIS HOT DAY, HONEY? WONEYHOON. 


un of every quality you deste ina toilet soup, Yow get it in 
“Lifdey. Lather? Oceans of in hor, cold, hard or soft wate 
alike: Mildoess? Liebuoy’s gentle, creamy lather is saper-mild— 
kind to every skin, Protection? Yes, evra. protection. ax 
Lifebwoy’s rich, searching lacher cleanses deeply— purifies 4 
snd deodorizes pores—stops "B.O.” (dy der). 

Note its hygienic scent 
Lifebuoy isso different from ordi- 
tary collet soaps i even mel if 
ferent—a clean, pleasant scent chat 
Vanishes as you finse. Play safe 
these hoe days when i's 30.6 for 
SRO:"eo ofend—batheregolaly 
with Lifebuoy 

“Atrnd by Gad Handi Baron 


MARRY. YOU LOOKED 
AMESE ATTHE PREY 
TONIGHT. WITH THAT 
HACK HEARD OF YOURS 
WEY CIDA YOU SHAE? 


MY WAFE'S SORE AT MIE) (SUST TRY LIFEBUOY) 
[FOR NOT BEING Ae 


Seven wa 
Few rl ot 
Rreitey 


SILL WAS RIGHT. THIS LIFEBUOY, 
Gri SURE SOFTENS UP WY. 


FEELS WONDERFUL 
100, ANNIE USING, 


nae, YOUR FACE 
{ooxs WONDERFUL 
TONIGHT 


Snappy shaves—happy shaves, wcLas Beethro. Dept A148, 

with this extra-moist lather ridge, Mass., for a free 1: ‘tube. 
Accuphbendunttenicrkinwon bother (Titferl fidie US and Conads | 
you a bit when you use Shaving] ~ 


ream, le lather bolds 32° more moisture 
icklysouks wiry whiskers soft Soothes 
el ‘protects tender skin. That's why Life- 
ooy gives the worlds cleanest shave 
leaves the shin soft and smooth. Try 
Get the big red tube at your druggist. Or 


. 70150 SHAVES 
TE ig FULL SLD TUBE 
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the partys 
Le Y gi 


| 


Few women care to be seen 
wi a man who needs a shave” 


SAYS GRACE PERKINS, FAMOUS AUT) 


R OF “NIGHT NURSE 


processes give the 


‘ctsier—so much more pleasant 


or need a new one, ask your 
‘oF see coupon below 


o shave carefully b 
‘cannot value her friendship. ¥ 


ould blame her for not seeing hits a 
Made for tender skin 


Gillette “Blue Blade there's no excuse for 


twist of the handle ad- 
the blade to t 
shaving edge d 


Gold-Plated Gillette Razor and § Gillette “Blue Blades” Only 49¢ 


“Gillette 


Buive Biapes 


5 FoR 25¢ 
10 For 49¢ 


How 


Heavy eotlated ith ro 
hoes handle 
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Auto-Stealing Racket 


SMASHED BY 
NEW METHODS 


AUGUST 1934 


By 
z / STERLING 
= GLEASON 


Chattering teletype machines 
and short-wave radio messages 
outdistance the flectest car, 
while police encircle a fleeing 
criminal in an effort to make 
‘escape impossible 

In the first quarter of 1954, auto thieves 
found their racket a losing one, At Chica 
o, where auto insurance rates are among 
the highest in the country, the number of 
cats stolen has dropped forty-three per: 
cent. Car stripping was cut two-thirds 
Salt’ Lake City police report that every 
ar stolen last year has been recovered, 
while since 1928, the number of thefts has 
dropped fifty percent, In every state, mobs 
have been broken up; their dies for alter 
ing motor numbers, their stolen license 
plates, and their chemicals for counter- 
feiting identification papers, have been 
confiscated, and many of the crooks are 
serving long prison sentences, 

Recent raids have smashed the Eastern 
ring specializing in high-priced cars for ex- 

wt to China, Persia, Slam, Norway. and 
alfa dozen ‘other countries, This gang 
‘maintained a staff of fast-moving sales rep- 
resentativesabroad. It employed specialized 
workers for removing serial numbers and 
substituting new ones. At its headquarters 
in Trenton, N. J., it had a fully equipped 
lant replete ‘with special machines for 
lisassembling cars and crating parts 


VO hundred and fifty thousand ex- 

pensive automabiles, according to the 
best “available estimates, were shipped 
abroad by this and other gangs during 
1952. They represented a lose to insur 
ance companies of $75,000,000, ‘The con 
certed drive of the police, Department of 
Justice agents, and the operatives em- 
ployed by insurance companies has now 

ually wiped out this type of racketeer 
Gne proof of this fact is found in recent 
statistics. Only high-priced machines were 
stolen by the export mobs. and recent fig- 
lures show thieves are leaving costly cars 
alone and are concentrating on low and 
medium-priced machines. 
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Scientific 
Methods 
Employed 
in War on 
“Hot Car” 
Gangs 


science is aiding in the war 
fon the hot-car racket, I visited 
the offices of Captain Scholle, 
chief of the auto theft detail 
of the Los Angeles Police De- 
partment. Out of his head- 
quarters works a force of 
picked detectives who have 
succeeded in breaking up many 
thieving gangs. His men are 
specialists in stolen cars. Some 
know how to use the acety- 
lene torch, the microscope, 
and chemical processes to 
wrest from the fibers of the 
metal the secret of altered 
serial numbers on cylinder 
blocks and other parts. Others 
have a special gift for recog: 
niaing disguised automobiles, 
and know how to look for 
scrambled cars, made up like ji 
les from parts of other stolen machi 
Tn Captain Scholle’s office hangs a crime 
map of the city. Studded with bright 
colored pins. each indicating where and 
when a theft was committed, this map has 
an uncanny way of revealing the key dis- 
tricts where the gangs are operating. When 
a cluster of pins betrays that professional 
thieves are active, pairs of roving detec 
tives in ordinary ‘passenger cars are de- 
tailed to cruise inconspicuously. through 
the hot-2one area, watching parked cars 
and studying the actions of motorists. One 
team of these experts regularly brings in 


thirty to forty theft suspects a month. 
Such concentrated attention soon drives 
the hot spot from the map, 

These special officers, however, are the 
scouts of the police army—not the rank 
and file: for the work of tracking hot cars 
is carried on by every man on the force, 
Every policeman carries a card bearing a 
daily list of stolen cars. Printed during 
the night, itis placed in the hands of each 
officer as he goes on his shift, Motor-cycle 
patrolmen clamp it to their handlebars as 
they mount their vehicles and speed away, 
It is clipped to the dash of the cars in 
which plain-clothes detectives. cruise the 
streets, and is handed to officers in radio 
cars as they are detailed to their patrol, 
Uniformed patrolmen fold it so only the 

numbers show, and carry it in 
their hand as they walle their 
bbeat in various sections 

Other ingenious schemes keep 
the organization. at top-notch 
ficiency. Working out of 
headquarters on secret orders, 
special officers in plain clothes 
drive hot cars through the city, 
that is, newly recovered ma- 
chines whose numbers are still 
fon the hot sheet. Such a decoy 
car will drive slowly past a ra- 
dio patrol car or a policeman 


play am imperunt pare in the war on auto 
“deputy sharif te teen a 


radio set on a pantol ca Note "hot aheet™ on dah 


‘on his beat, giving him a good chance to 
read the license number. “If he fails to 
notice the hot car, he gets more chances; 
but a series of penalties is invoked against 
him, Too many failures costs him his job. 
Severe discipline. perhaps, but through 
such methods, efficiency has become 30 
high that ninety-five percent of all cars 
stolen are recovered 

‘Another scheme, practiced only on spe- 
cial order from headquarters, is the block- 
ade. A detachment of police officers in 
automobiles and motor-cycles swoops down 
fon a certain area, blocks off key streets, 
and stops all traific, searching each car 
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before releasing it. When a desperate crim- 
inal is at large in the city, the blockade is 
used to prevent his escape. 

‘As itis estimated that every active car 

steals approximately half a dozen 
machines a month, rapid-fire work in nail- 
ing gangs is important. In New England 
and Eastern states alone, last year, 1,500 
hhot-car workers were put behind bars, 

Sherifis are also active in suppressing 
car thefts. During a recent period, one 
group of deputies actually recovered more 
Automobiles than had been stolen within 
their district, the surplus representing those 
that had been brought in from outside by 
Ihieves with city confederates. 

Figures compiled by the National Au- 
tomobile Underwriters Association show 
that eighty-six percent of the cars stolen 
in 1930 were recovered, while in 1931 
cighty-iwo percent were recovered and 
‘ighty-nine percent in 1932, Up to the 

iddle of last year, the record ran close 
ighty-eight percent. 


EEKING more information on how in- 
terstate gangs of auto thieves work 
their racket, I received new light from C. 
F, Cline, spécial agent of the National Au- 
to Theft Bureau, This organization, sup- 
ported cooperatively by the insurance 
ompanies of the country, i a, powerful 
Agency in smashing the big mobs whose 
underground channels move whole fleets 
af bot cars trom sae t sae, 1 
ler-cover operatives, working out of 
fice whet coutral aces toon wg 
houses for telegraphed reports and tips, 
are ceaselessly active in running down in- 
terstate shiprnents of stolen automobile 
Each agent is a master of the scientific 
methods of tracing hot cars. 
“A thief can no longer disguise a stolen 
‘automobile so that experts cannot identify 
"" Cline told me. “Thieves usually file 
ray the number stamped into the cyl- 


inder block and stamp 2 new 
‘one with dies. This ruse is use- 
less, for when the original im- 
Pression is formed, the parti- 
les of the metal beneath are 
pressed into a pattern which 
never disappears, even though 
the surface metal is filed away. 
Ordinarily, a touch of the ace- 
tylene torch will restore the 
‘original number. If not, the 
impression will soon respond to 
secret chemical processes.” 

‘Motor manufacturersarenow 
putting secret serial numbers at 
dozens of places on their cars, 
hidden in inaccessible spots 
where discovery, by a thief is 
almost impossible. These sec- 
‘ret codes render identification 
‘of a stolen car by an expert in- 
evitable, and make scrambling 
‘of cars futile, 

In Chicago, a central salvage 
bureau, maintained by insur 
lance companies, is being estab- 
lished in an effort to wipe out 
3 $1000.00. year racket in 
stolen parts. Stripped cars, 
from which thieves have taken 
every removable part, will be 
renovated at the salvage bu- 
eau, In the past, insurance 
companies have. paid owners 
for their loss and then sold the 
Temains of the automobiles 10 
the highest bidders, These buy- 
ers refitted the machines with 
cheap and often stolen. parts. 
By junking or refurnishing the cars them- 
selves, the insurance companies will wipe 
out a leading market for stolen parts. 

Even tire prints form valuable clues, 
In his laboratory at the Los Angeles Sher- 
iff's ofice, Criminologist Frank Gompert 
hhas blueprints showing the tread designs 


Hidden Fingerprints Give Clues to Auto Thefts 
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Left, developing » Kage 
ing studied ender 


{Srch ts testore the original eri 
ieray by thieves. Below, accurate measurem 


‘eve tlre prints fed to the detect 


Block with 
bere 


‘of practically every tire ever made, By 
taking plastic impressions of tite prints 
and measuring them closely with calipers 
hhe can trace the make of tire and ofte 
feet the vital link that connects with the 
thief and leads to conviction. 
_ Tn one instance, a diflerence of three 
sixty-fourths of an inch in the pattern of 
a tire led to the capture of an. clusive 
California thief, Arrested on suspicion, he 
tuced forged evidence to show that he 
‘owned the car for more than a year, 
A close examination of the tires, however, 
ave positive proof that he was lying, Six 
months before, the company making them 
had widened the tread pattern a fraction 
of an inch, These tires, which had not 
been in existence at the’ time he said he 
found on 


tific detective work, the crook was held 
for trial and detectives, tracing his activ- 

recovered more than $100,000 worth 
of stolen cars, 


NOT always, however, are. elaborate 
tests necessary to solve an auto theft. 
Split-second speed in flashing information 
from headquarters often spells the difer- 
ence between success and failure. Radio, 
of course, plays a bit part. Just the other 
day, two! radio-car officers were waiting 
for a trafic signal to turn when the loud: 
speaker announced that an ambulance had 
heen stolen from the receiving hospital 
While the announcer was still speaking, 4 
Jong black car drew up beside the pair, It 
was the stolen ambulance! The officers 
“aptured the thief, who had succeeded in 
feting ony ive blocks from the scene of 
the crime the few seconds since 
fe See oar a 19 


Tn another (Continued on page 116} 
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Building Giant Tunnels for 


By GROVER 


RIGGLING across deserts and 
winding through mountains, the 
241-mile aqueduct which in a few 


Sears wil tarry billion gallons 
of water every twenty-four hours from the 
Colorado River to the Metropolitan Water 
District of southern Califo 
fa to completion by ingenious deviees and 
toethods, many’of which have Been developed 
onthe jb. 

‘The figuntic tunnels, sateen feet in di- 
ameter, oF large enough to accommodate & 
locomotive, of which there wil be twenty 
neal toe In eth 
messured forse by large-scale pantoyraphe, 
like those used by engineers and architect. 
As the pointer follows the conour of a ss. 
teen-foot tunnel another small pointer traces 
the contour in ink on x small board, ‘Thus 
the engineers take instantaneously’ perma: 
nent record every eight feet, OR, the con. 
tractors work, and send hen tunneling lead 
inte a mountain 

Some of the tunnels are so ong-—the East 
CCoachels stretching eighteen mileswithout a 

breakthrough the Lite 8 
Bemardine mounta 
trust be started {rom sever! 
Points a once—cach end, the 
ie, and the top. With 
like structures, like those 


lateral passageways before 
dillers begin to bore’ into 
hard rock. 

One of the most ingenious 
devices isa “grasshopper,” d= 
veloped by H. J. King, a 
Superintendent ‘on’ the job. 


This isa large framework 
‘equipped with a sliding ramp 
‘on which empty cars. inside 


the tunnels may be pulled up 
out of the way until loaded 
{8 re removed: The ars: 
hopper abuts the inner end o' 
a tunnel, and on that end is 
fixed a series of drills, Thus 
it serves at once as an aver- 
head car switcher and a drill 
stand for the boring machine 

Steel liner plate and ver: 
tical steel beams enable drill 
crews to bore rapidly through 


which heap 
(ven white the eae 


cADALEO 
: RESERVOIR 
upPER SRA RNA 
DSTRIBUTION RIVER, 


Miustration shows course, elevation, and nature of the giant aqueduct which will carry water 
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World’s Biggest Water Pipe 


C. MUELLER 


soft formations. By shoving the liner plate 
before them, they sometimes advance 
thin feet i By leas 

iways ready for poss er, res 
cue crews are equipped with flash lights, 
‘oxygen apparatus, stretchers, and life lines 
In Case Of fire or other emergency, large 
conduits, through which as much as 6,000 
cubic feet of air a minute may be pumped 
fas far as three miles inside a mountain, 
begin to suck the air out at the inner end 
‘of a tunnel, ‘This would permit rescuers 
to reach any point without danger to 
themselves, 

‘The two most notable bores on the 
project are the eighteen-mile East Coach- 
ella Tunnel and the thirteen-mile tunnel 
through San Jacinto Mountain, ‘The first 
ongest on the entire job, constitutes the 


tunnels, which have been driven 
into the mountainside at right 
angles to the main tunnel line 
Each of these subsidiary tun: 
nels enables two crews to work 
fon the main bore, one crew go= 
ing cast and the other. west 
‘Thus, there are a total of eight 
crows working on the East 
Coachella bore simultaneously 
rather than only (0 crews as 
would have been the case had 
the great tunnel been driven 
from its two portals only. The 
Sam Jacinto bore is being driv- 
cen from its west portal and 
from two vertical shafts, one 
near Cabazon and the other in 
Potrero Cany 

"These shaits {ulill the same 
functions as the adits on the 
East Coachella Tunnel. the only 
difference being that the shafts 
are driven straight down to the 
tunnel Tine and the adits. are 
horizontal to the tunnel line. 
From five (0 six years will be 
required to complete both of 
these tunnels, it is estimated 
‘Among the other notable aque- 
duct tunnelsare Valverde, seven 

iles; Tron Mountain, eight 
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FAST HAYFIELD GENE WASH 
COACHELLA Pune LUFT PUMP LIFT 


FREDA WHIPPLE He 
TUNNEL 
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Subway Train Run by One Man 


Chimes on new subway car, ounded as warning 


‘car just delivered for testing to the Brook: 
Iyn-Manhattan transit lines in New York 


hen doors are 10 clove 


City. All doors are controlled from the cab 
by the motorman, who, with mirrors, can 
see the whole length of the train, Push but 
tons enable the motorman to change des- 
tination signs, and to control the ventilat. 
ing equipment. An electric eye inside the 
cab automatically turns off the lights 


CACTUS SHRINKS IF WATER IS SCARCE 


a 


‘Axrovert it can thrive on a surprisingly 
small amount of water, the cactus is ex 
tremely sensitive to the presence of mois- 
ture. A dendrograph that makes an auto- 
matic record of the growth of plant trunks 
has been used recently to measure cacti in 
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the Arizona deserts, The records have 
shown that the size of the cactus plant 
changes rapidly as the supply of moisture 
varies. The dendrograph has been used 
heretofore in the scientific study of the 
trunk growth of tre 


TRIPLE TABLET INSURES 
CORRECT CARBON COPIES 

Recextty placed on the market is a 
three-in-one tablet that offers a convenient 
‘means of making carbon copies. Writing 
paper, carbon paper, and second sheets are 
bound into the tablet in successive layers. 
To use, the three layers are removed to- 
gether ‘and are instantly ready for use, 
eliminating finger smudging and the prob- 
lem of getting the carbon paper right 
side up in the typewriter. 


foughout the car when it emerges from a 
nnel, and turns them on again as it r 
enters'an underground section of 

The car, made up of five sections jo 
together, is provided with electrical 
paratus ‘to insure smooth stopping and 
starting, It has a fifty-four-mile speed, 


HIGH-VITAMIN FISH FOOD 
IS INSOLUBLE IN WATER 


Hicu vitamin content in a concentrated 
food for fish made from dried milk, is said 
to ingure the health and growthof aquarium 
fish. The new food, made by a leading mill: 
‘company. is insoluble in water and the food 
not eaten by the fish floats on the surfa 
‘Thus. it is impossible for the flakes to d 
compose as they would if they sank, Such 
decomposition is said to giverise to bacteria, 
that cause various fish ailments, 
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HIGH-VOLTAGE X-RAY 
OUTFIT EASILY MOVED 
Opexatixe on a 200,000-volt current, 


capable of using this tremendous, voltage 
which is needed to generate rays of the re- 
quired potency, were so huge that they could 
bbe used in only'a few positions and the patient 
was therefore required to assume many un- 
comfortable postures. With the mobile ma- 
chine, rays can be directed pon any part of 
’ patient's body ‘while the patient maintains 
tne position. Lead insulation guards bystand: 
ers. A meter attached to the machine turns 
olf the current automatically when the neces- 
sry number of Xeray units has been applied. 


__Lancest of its kind in the world, a pre- 


~ cision camera that weighs fourteen tons 


and is thirty-one feet long has just been 
placed in service by the U. S. Coast and 
Geodetic survey for reproducing the na- 


only a si 
their we board ate 
rolled easily’ along their track by hand 
wheels, as shown below. The ph 


U.S. NOW HAS WORLD’S BIGGEST CAMERA 


develops the plate, He is shown in the 
smaller picture adjusting the final focus 
with the aid of a magnifying glass, It 
required two years to build the camera, 


PLANES TO LAND PASSENGERS IN HEART OF NEW YORK CITY 


Wirt the completion of two landing 
docks, of radical new design, seaplanes oF 
amphibian airplanes will soon be able to 
and passengers in the heart of doventown 
New York. These docks will be located on 
the East River. They are being built by a 
leading dock company and are sponsored 
by New York City officials. The landing 
stages of the new docks will be eighty- 
three feet long and each will contain a large 
tumtable. The stages will slope down to 
the water at an easy angle and the lower 
quarter of the turntables will be sub- 
merged. In landing, a plane will taxi in at 
food speed and run up the heavy planking 
Of the dock and turntable under its own 
power. There its position willbe maintained 
by its propeller or brakes and the turntable 
willbe rotated by a powerful electric winch, 
operating cables encircling the outer edge 
of the turntable, Within thirty seconds, the 
plane will be turned half way about and 
will be completely out of the water. Its 
passengers will be able to disembark with- 
Sout the use of a boat. Between the landing 
stage of each dock and the shore will be a 
building containing waiting rooms, ticket 
offices, and temporary quarters for the 
‘erew of the planes and dock hands. Air 
tanks support the outer edge of the float. 
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MODELS SHOW TRAFFIC SMASH IN COURT 
~ 


Covrr-noost reconstructions 
of traffic accidents can be made 
effectively with an ingenious 
English invention that can be 
adjusted to any trafic condition. 
The device has a square base 
containing hundreds of holes. 
Upon this base, street intersec- 
tions are outlined with flexible 
steel tape held in place by 
wooden pegs inserted in the 
holes. Small models of street 
amps, trafic light standards, 
and automobiles are used to 
demonstrate the movements 
of vehicles at the time of the 
accident that lead to the suit. 


PRIMITIVE RAILROAD AIDS ROAD WORK 


opens roads are being 
built in western Canada with 
the aid of one of the most 
Drimitive railroads in exist 
ence, The tracks are barked 
saplings laid end to end in 

allel lines, Over this track 
Rorses hal a plank platform 
which serves as cars, Notches 
cut into the timbers support 
ing the platform keep the 
‘ears on the track. The system 
is used to carry away rock 
blasted from the hills crossed 
by the new roads, 


RADIO SHOWS SHIP 


Equireep with a new radio direction and 
range finder that operates automatically, a 
steamship or airplane may now determine 
its exact distance from the transmitting 
station and so ride safely through a heavy 
fo. On the new instrument, invented by 
Emil J. Simon, New Vork radio engineer 
both direction and distance are indicated 
‘on a single dial. Two loop antennas, set at a 
fixed angle to each other, receive beacon 
signals with unequal volume unless the ship 
for plane is heading directly for the trans- 
mitting station. Each antenna causes a 
needle to rise on the dial. The bearing of 
the transmitting station in relation to the 
ship is indicated by the point at which the 
needles cross. If the station is straight 
ahead, the needles will cross on the 
center line. If to port or starboard, 
they will cross on the corresponding 
side of the graduated dial. The dis- 
tance of the ship from the beam 
source is determined from the gain 


SMALLEST RADIO SET IS 
HELD IN LEAD PENCIL 


Dectareo to be one of the smallest prac- 
tical radio sets ever built, a receiver in the 
possession of a Western enthusiast uses a 
tuning coil wrapped around a pencil. The 
tal detector is inserted in the metal 
eraser cap, to which is also attached the . 
standing, pinlike aerial. For use the pencil, 
radio is simply connected to a pair of ear- 
phones, as in the picture above, and is said 
to provide surprisingly good reception for 
its diminutive size and o pick up broad- 
cast entertainment from stations at con- = 
siderable distance. their Sistance from Lasd 
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SPIKES IN WALL HOLD 
BACK ZOO ELEPHANTS 


Snoer, sharp spikes embedded in a low 
wall are the means used in the Vincennes 
Zoo in Paris, France, to keep the elephants 
from escaping. No cages or bars are used 
in this modernized 200, which permits the 
animals to roam in natural surroundings, 
dependence being placed on low walls, 
‘moats, and pits to prevent them from stray” 
ing too far. The elephant enclosure consists, 
partly of artificial rocks and partly of a low 
wall. An elephant coming to the wall and 
seeing the sharp drop on the other side ex- 
pores the edge with his foot before step- 
ping over. The sharp spikes stop him. 


DISTANCE TO LAND 


in signal strength as the source is ap- 
proached. As the strength increases, the 
needles move higher up the dial, and the 
rate of their climb shows the time that will 
elapse before the ship arrives at the signal 
source. Loudspeakers enable the beacon 
stations to be identified. A control knob 
insures the accuracy of the signals 


Rocket Speed Boat Driven by Gasoline 


vapORIZED GASOLINE 


1S FED TO six cyLi 
CHAMBERS 


Hon speed and safety are declared to 
be combined to a surprising degree in a 
‘Mansfield, Ohio, inventor's gasoline rocket 
speed bon, recently tested. A special fuel 
vaporizer developed by the inventor sup- 
plies fuel to six rocket cylinders mounted 
‘on the boat's stern, It is there ignited by 
spark plugs as it would be in a gasoline 


FOUR-INCH RADIO WAVES 
TRANSMITTED TWO MILES 


Ranto waves only four inches long were 
successfully transmitted over the two-mile 
distance between Philadelphia, Pa., and 
Camden, N. J, the other day. This is re- 
ported to be the first time that signals of so 
short a wave length have been used outside 
the laboratory. An innovation demon- 
strated in the tests was the use of a glowing 
blue argon-mercury tube similar to. those 
of advertising signs, to control the signals. 
Tt set up a miniature Heaviside layer re- 
sembling the electrified layer of the earth's 
‘upper atmosphere that reflects radio signals 
back to earth. Placed in the path of the 
ultra-short radio waves, it permitted their 
intensity to be regulated at will, 
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‘engine. Strength. necessary to withstand the 
force of the rocket discharges, is provided 
bby a double stern. A guiding fin beneath the 
hhull makes the craft unusually stable when 
in motion. Modern methods and remote 
control are said (0 eliminate most of the 
danger incident to testing this type of 
rocket propelled boat 


am 
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HEAVIEST AND LIGHTEST 
‘WOODS ARE COMPARED 


Ar A recent exhibition on the Pacific 
coast, the amazing difference in the weight 
Of various woods was demonstrated. A girl, 
standing on a raised platform, balanced a 
Jog of balsa as tall as herself and a short 
length of kingwood. The log of balsi 
weighed far less than the bit of kingwood. 
Balsa is used in making model airplanes, 
floats, and airplane parts. Kingwood, some- 
times known as violetwood, is used for 
veneers and cabinet work. 


LAPEL MICROPHONE PICKS, 
UP VOICE AT ANY ANGLE 


Larex. microphones for public speakers 
are an innovation of recent years, and the 
latest one takes its design from the velocity 
type of microphone used in broadcasting. 
This microphone, employing a thin alu 
num ribbon suspended in a magnetic field, 
is equally sensitive to sounds from in front 
‘or behind it. As used in the lapel, it has the 
Peculiar characteristic of greatest sensit 
ity to the speaker's voice when his head is 
turned to either side away from the micro- 
hone that he is wearing. 


Lapel microphone for public speth 
Seubitive te aay sound ome tn font oF 


WEIRD MYSTERIES 


Industrial Problems, Causing 
Enormous Losses, Are Solved 
by Modern Sleuths Whose Tools 


=== | | aboratory | 


KELNS had begun moving toward the big vats in the dyeing room 


> / ap haere ia hae tess 


shouted to stop the machinery. Excited men ran from vat to 

vat. The tanks seemed bewitched. In them, delicate shades of 
color had shifted in bewildering fashion. Purples had turned to reds; 
oranges to yellows. 

“The machinery stopped. Workmen drained the vats and mixed fresh 
dyes. Again the colors mysteriously changed, The color mixers ex- 
Aamined the dyestufl, It was the same as had been used for months and 
there had never been the slightest variation in its shade. A third time 
the tanks were drained, cleaned, and filled with new dye. The same result, 

Tt was in the middle of the rush season and production was paralyzed 
by the fantastic behavior of the dye. The frantic mill owners called on 
a'noted New York industrial chemist to solve the mystery. Out of 

{est tubes and retorts came a curious explanation 

‘A few days before, the city water department had 
tapped a new source of supply which had been tured 
into the mains that reached the mill. Analysis of this 
‘water revealed that it contained an increased amount of 
alkali, carbon dioxide, and other ingredients which had 
thrown the delicate dyes out of balance and caused the 
shift in color. A treating plant was set up at the mall to 
remove the trouble-makiag chemicals and the difficulty 
disappeared 

Such riddles are everyday problems for the testtube 
sleuths of industry. New products, wealth from waste, 
Cutting costs—these are familiar feats of the industrial 
chemist, His exciting role of detective is often over- 
fooked. Yet in such varied activities as baking’ bread, 
building skyscrapers, manufacturing cosmetics and con- 
structing tunnels, laboratory men regularly solve prob- 
dems that ‘would baffle a Sherlock Holmes 

Some years ago, for example, workers were boring a 
tunnel under the Hudson River, at New York, Tons of 
concrete, installed on the New Jersey shore, mysteriously 
relied away, almost as fast as ie was put in place, ‘The 
engineers in charge called in Dr. Francis J, Pond, noted 
industrial chemist of Stevens Institute of Technology. He 
il tested the ground at the point. where the concrete was 


dlsnegrating and found erly saturated with 
‘The tunnel builders assumed that some manufacturing 
plant along the river had been dumping the chemical into 
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By Epwin TEALE 
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SOLVED BY SKILLED 


the water. ‘Then investigation showed, 
though, that no near-by factory used sul- 
phuric acid, Acids poured down drains in 
chemistry laboratories at. schools in the 
Vicinity could not account for the mys- 
tery. Where had the acid come from? 
Why was it at this one point and no 
place else? 

‘Dr. Pond at last discovered a elue that 
Jed to the solution of the riddle, Years 
before, local gas companies had tsed the 
place where the concrete was being de- 
stroyed as a dumping ground for spent 

ide of iron used in purifying the gas. 
‘This material, buried deep in the ground 
and long forgotten, was the source of the 
Curious “acid mine” the tunnel men had 
struck. By applying dry cement and other 
alkaline. materials through holes in the 
tunnel, the construction company was able 
to neutralize the effect of the acid and 
safeguard the tube, 
sch doen lors above ground level in 2 
New York apartment house, another mys- 
tery in-connection with concrete puzsed 
construction men tntil a chemist-detective 
ot busy with his apparatus, 

‘Stains mysteriously appeared on the new 
cellngs. ‘Then the plaster became porous 
‘and began to fall. Replastering did no 
‘ood, Something in the concrete between 

fs of the building was causing the 
Laboratory tests revealed that 
hich had been used instead of 
the concrete, contained sulphur- 
acid salts and these were eating their 
‘way through the plaster. ‘The owners of 
the building removed the plaster and 
placed a protective coating of shellac and 
alkali between it and the concrete. Now 
before cinders are mixed int 
they are carefully leached 
water to remove the harmful acids. 

Tn another instance, a tip from a 
dustrial chemist solved 3 Manhattan build- 
ing mystery and saved 2 large sum for 3 
contractor. In. completing buildings, he 
was using a certain kind of plaster ‘and 
finishing coat. ‘The plaster, he found. ab- 
sorbed water like a sponge, sucking it in 
50 fast the finishing coat. was dry before 
‘workmen could smooth it out, ‘The chem. 
is tacled the problem and discovered tha 
by adding only two thousandths of one 
percent of common laundry soap in mix- 
ing the plaster he could make the trouble 

lisappear, The soap reduced the porosity 
‘of the mixture, Although the plaster ab- 
sorbed as much water in the end, it did 
itmore slowly and workmen could smooth 
‘ut the finishing coat before it dried. 

‘On the other side of the continent, in 
Los Angeles, Calif,, customers of a manu- 
facturer of prepared flour were complain. 
ing that the flour quickly became rancid, 
‘Samples of the flour were taken to Pr 
Arthur R. Maas, Los Angeles consulting 
‘chemist and were there analyzed. 
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mystery oF 
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SOAP SAVES PLASTER 
1A bolder found that ia 


Maas smelled the 
rancid product. He test- 
ed the individual ingee- 
dients—powdered milk, 
flour, baking sods, salt, 
shortening. Each seemed of finest quality. 

‘Then investigating further, Maas found 
traces of copper in the milk and from 
this clue solved the mystery. When the 
Ingredients were\ mised, the copper pa 
ticles, being’ catalytic agent, slowly 
idized the fats in the shortening. A cat- 
alyst is a substance that by its mere pres- 
ence causes other chemicals to react with 
ut iself actually taking part in the re- 
action, Thus the presence’ of the copper 
in the preparation hod caused thoustnds 
‘of packages of the prepared flour to be- 
‘come unfit for consumption 

‘The copper, Maas found, was entering 
the milk from kettles and the elimination 
of the kettles ended the trouble. 

A Boston, Mass, restaurant for years, 
had featured a certain kind of bun which 
was baked in Philadelphia, Pa. ‘The pro- 
prietor of the restaurant hired the baker 
to come and make the buns in Boston. 
Hee continued {0 use exactly the same in- 
aredients but customers complained that 
the buns did not taste the same. ‘The res- 
taurant owner consulted an industrial 
chemist. His tests disclosed that the al- 
{ered taste was caused by chemical differ. 
ences in the water of the two cities. 

“To avoid a similar possibility, the larg- 
est chain of bakers in the country recent 
Jy adopted the plan of making synthetic 
Yaler for mising in the dough. Starting 
with distilled water, they add so much 


alkali, 40 much calefum, 
so much salt, ete, until 
they have water 
Tored” to standard pro- 
Portions. This. enables 
them to tum out bread of uniform qual- 
lty in every part of the country 

In this connection, the secret’ of why 
Britishers all over the world send back to 
England for Bass’ ale, swearing no other 
ale has the same flavor. has just, been 
Yealed by the researchers of an industrial 
‘chemist, He found that the peculiar flavor 
‘of the beverage is due to bacteria in the 
river Trent, which supplies the ater 
‘used in making the ale. 

‘On the other hand. chemical tests have 
upset the belief that Roquefort cheese 
owes its taste to the locality’ in which it 
is produced. This blue-mold cheese, fam- 
‘ous since the days of the Romans, ages in 
the caves and grottoes beneath the village 
of Roquefort, in southern France. The 
caves were believed to impart the flavor 
Until late tests showed that by use of the 
‘same bacteria and by temperature control, 
‘identical cheese could be produced in 
other parts of the world. 

Not long ago, an eastern manufacturer 
of cleaning fluids found himself with a 
problem on his hands, A colorless prepar- 
ation put up in glass bottles remained un- 
Seer os a & a tae et 

jut when ‘on display in the wi 
dow, it gradually turned to a lemon yel- 
low.’ Factory chemists turned ultra-violet 
rays on a sample of the liquid, but its 
color did not change. Then they sealed it 
ina bottle and (Continued on page 117) 
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New Stained Glass, Made by Old 
Methods, Rivals World’s Best 
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Solving the Secrets of Rain 


‘be made available to cities and 
to fertile but arid deserts? 
How can this be done without 


ising ova he alae and iene 
able sot of the highlands? What type of 
‘Vegetation will best protect the soil against 
tateasive erosion? 

Exact answers to these important and 
perplexing problems. of iration and 
Mraler supply. are being sought by the 
Forest Service of the . 8. Department 
of Agvculture in one of the worlds 
fest laboratories. "This vast outdoor re- 
Search plant. covers 17,000 acres. 

“The laboratory consists of two tract in 
the Sin Dimas Experimental Forest loeat~ 
ed in the mountains near Glendora, Cal 
Networks of ries in these areas form six 
natural watersheds. "Tete areas un- 

Tike each other a can be imagined. 
Some are small in extent; others 
cover hundreds of aces. Some are 
rocky and bare; others are covered 
By the rath common (9 southern 

Zilfornia mountains, ‘One. is 40 
high that’ most of its moisture is 
obtained in the form af snow. 

"The. foresters in charge of the 
work begin their study by measur- 
ing the amount of rainfall, For this 

rpose more than 100, rain gages 
Frave been distributed, Some of the 
rages measure only the quantity of 
fain but otbers aufomatialy record 
its intensity, or the amount falling 
‘within a given interval of time. 

“The nedt problem is to determine 
how much of the. rain i. turned 
away by’ the sol This is done by 
measuring the amount of water 
flowing down through the gullies 
And ravines and then comparing it 
with the amount indicated as hav 
Ing fallen as tain. Measurement 
as heen simplited by the con 
suction of a aos and. ero 
th of the six chief streams 
Ieadng from the watersheds. Each 
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‘Qo of the six dams used to impound water and eroded soll irom 
the watersheds of the experimental freat, The houses protect 
the delicate lutruments which recatd dnt used in esearch wat 


dam is equipped with a broad 
‘overflow trough, or fume, and with 
a V-shaped, knife-edged weir to 
‘measure with great accuracy the 
amount of water flowing over it 

‘Erosion is calculated with the 
help of the reservoirs. After rait 
the water in each reservoir is 
siphoned off and the sediment re- 
‘maining on the bottom is care- 
fully measured. The walls of the 
reservoirs are marked with verti 
al and horizontal lines so that 
this calculation may be made 
easily. By comparing the amounts 
of sediment deposited in the sev- 
eral reservoirs, it is possible to 
ascertain which watreshed has 
‘vegetation best suited to bind the 
soil against erosion. 
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ACE RODEO RIDER 
tells how he 


ames Vici 
Broncos 


‘ )ME out scratchin’ high, John- 
fe.” the arena director’ shout- 
ed at me, to make his voice 


carry through the noise of the 
crowd. “Give ‘em a show! 

eased down on the loosely cinched 
saddle, placed well back from the bron 
o's withers, drew in the bucking rein 
stuck my feet forward alongside the 
horse's shoulders ready to spur him into 
action and. as the chute gate opened out 
‘we went, me using the spurs and the tn- 
tamed bronco bucking 

Like a mixture of thunder and light- 
ning he bounded up and away. his head 
now up, now down, trying with all his 
strength to dislodge me. For six seconds 
hhe continued his plunging, while T waved 
my hat in the air a, thous this were 

ly a pleasure ride. Then, as he spun, 
fs corel ene of blaaes Cutest 
you read these words he threw me over 
his left flank. 

‘As my right foot flew across the saddle, 
‘my spur caught in the cantle and there T 


” 


‘The author shows howe 


was, hanging head down among four feet 
flying faster than greased lightning, What 
‘might have happened had I been carried 
around the arena long in this dangerous 
position I cannot guess, but the bronco 
bounded into a gate and as he did so 1 
grabbed a post with both arms and hung 
fon with grim strength. I literally jerked 
‘myself loose. The horse, crazy with anger, 
left behind a much bruised young man, 
whose hurts included one broken leg. 
cracked no doubt while he reared and 
plunged as Thong desperately to the 
stanchion. 

Eight times during my twelve years of 
riding in possibly 300 rodeos, T have been 
suspended head down as deadly hoofs 


flashed within an inch of my head, Every 
year the cowboys bring out new-fangled 
ways of sticking on a bronco a fraction 
of a second longer than was possible the 
previous season, Seldom does the public 
see or become aware of the trick; and 
‘when officials of the Rodeo Association of 
America learn them, they change the rules 
to give the horses a break, 

Steamboat, a bigger horse than any now 
appearing on the circuit, had thrown every 
cowboy who ever threw a leg over him, 
‘This giant range animal from Montana 
‘was both mean and powerful, a bad com- 
bination. At Merced he tossed Ervie Col- 
Tins off after three jumps, leaving Collins 
fon the ground with a leg broken in five 
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Skill and Courage Underlie the 
Dare-Devil Tricks That Thrill 
the Spectators at Unusual Show 


By Jounte ScHNEW WER 


places. Then my brother, Frank, drew 

him, Frank and 1 stood bhind the chutes 

talking it vera little while before he was 

scheduled to attempt the impossible, 
‘What do you think?” T asked 

“John, those fellows have been givin 
ho to, uch head Tim oing 0 try 
short rein.” 

Frank grabbed the bucking rein before 
getting into the saddle. As he slid. down 
{io the seat, and. found the stirrups 
Steamboat trembled with excitement. 
When the gate opened, Frank pulled the 
rein back (0 his right ip, holding it_ at 
Teast four inches. shorter’ than_ the big 
fellow ever had been ridden before. The 
first five jumps saw him scratching 
Steamboat’s neck with his spurs, then he 
moved his feet back to scratch along the 
flanks, And, for the frst time in the ani- 
mals Tong areer, & man rode him a full 
ten seconds before leaving his back of his 
own free will 

Rodeo riders, especially some. of the 
younger fellows, apply science in more 
Ways than one to save their skins and 
hones without. detracting at all from the 
spine-tingling thrills that the public pays 
{0 experience 

bronco riding the old-timers used 
to set the saddles way up ahead and 
cinch them up tight. ‘They’ thought. that 
in this way the saddles would remain firm 
Iy in position. So they did. But some of 
the newer riders, youngsters still in their 
teens, began experimenting, They learned 
that ‘even on rodeo. horses saddles. not 


—— 


in the bronco’s Back as he 
landed from each buck on all four feet 

‘There's no particular trick about. sad 
dling. brone in the chute, except to sce 
that the cinch and latigo (strap fastening 
cinch to saddle) are secure, We don't ride 
the brones with bridles, All we get are & 
halter and one rein leading from the chin 
strap to one hand, But the way we use 
that rein makes the difference’ between 
riding for one jump or possibly twenty. 

Knowing where to take the rein is (wo- 
thirds of the battle. Some large, long- 
necked horses put their heads down and 
buck steadily. They require a long rope, 
‘Others may have their heads doven on one 
buck, up on the next. These take a 


only could be kept on with a fairly loose WHY RODEO RIDERS shorter rope. C. Y. Jones, a big. brown 
cinch, but that by shoving them back a stallion, is one of ‘oday’s finest bucker 
few inches they could take advantage of and he akes the longest rein of any horse 
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‘itching’ fot inthe nadie horn whem 


‘irom Typical booted sp 


reborn 


the business. Though he is gentle in 
the chute, excitement seems to well up in 
his heart when the gate opens, and out he 
goes bucking. He doesn't like a saddle, 
T know, and that probably explains his ef 
forts to shake all riders off his bach 
While C. Y. Jones keeps 
a steady” heid, Crying 
jew, aX mean,’ no-good 
jorse, represents the op- 
posite type. Most buckers 
are like him, He throws his 
head up and down and 
sideways. When 1 ride 
this kind T take a medium 
fein, holding it close by 
the saddle horn 
‘Our aim is, of course, to stay 
in the saddle’ ten seconds. When 
you think that these broncs make 
from twenty to thirty jumps in 
that time, you can see we have 
‘our troubies, what with no bridle 
and only a rein tied to a halter, 
and waving one hand over the 
hhead to avoid touching the horse 
cor saddle and being disqualified. 
Those ten seconds feel like half 
an hour, and when a fellow falls 


2 


2s 


Beano 


ne one being ridden 


‘his plture, are often 


i 
smote deadly than broncos. Note knobs onthe horas to prevent esting 


off a tall horse like C. Y. Jones, he falls 
a Tong distance and lands on ground that 
suddenly becomes very, very hard, 
Generally a good bucker will throw his 
rider on the first jump. If I buck off, T 
‘usually go on the first or second. ‘This 
happens so quickly that the first I know 
T find myself sitting on the earth looking 
up at flying heels. Oddly, a fall after the 
first jump doesn’t seem to come as hard 
as a later fall, after the animal is rearing 
higher and plunging harder, for then my 
feet are well set and I may drag a foot 


in a stirrup, The real danger lies in being 
de ‘long the ground and possibly 
kkicked in the head. Or being on the wrong 


side if the horse falls down, because every 
brone fights to get up immediately 

‘Just to make the ride more interesting, 
judges eye us critically from the time we 
Drepare to mount until the final signal to 
dismount, unless the bronco performs that 
litle detail for us, Everything we do 
counts for or against us. 

‘The rodeo management selects both the 
riders and horses for each day’s events 
the management furnishing the horses and 
‘we drawing for them by lot. They give us 
‘no chance to practice, and if we draw a 
hhorse we have already ridden during the 
contests, we must draw again, We must 
ride as inany horses and as often as the 
judges decide, 

But that isn't all, The rein, made of 
three oF four-strand braided grass oF cot- 
ton rope, must be not more than one inch 


in diameter, without tape or knots, and we 
‘cannot wrap it around our hands. One 
arm must be free—to wave a sombrero 


jn the air, We must not change hands 
fon the rein and the rein hand must show 
daylight above the horse’s neck. Riding 
tein and hand must be on the same side of 
the neck, Each rider must leave the chute 
with both feet in the stirrups and both 
‘spurs against the horse's shoulders, scratch- 
ing ahead for the first five jumps, then 
high behind the cinch. In the finals, or on 
the last horse, we are required to ride 
without chaps to protect ourlegs. And any 
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of these offenses will disqualify a rider: 

Being bucked of. 

Coasting with feet against the bronco's 
shoulders. 

‘Changing hands on the rein, 

‘Wrapping rein around hand, 

Losing stirrup. 

Polling leather (grabbing saddle to hold 
on) 


Failure to leave the chute with both 
sus against the shoulders 


cars 
Urille, We get no haliers for this event 
We stradde's bony back in the chute 


1 bronco riding the rules allow only s bucking 


imust be kept free. The 
en seconds. ‘This rider 


grab a half-inch rope passed lassolike 
around the bronco's body and hang on 
‘with one hand. Since the wild horses are 
ridden without halters, they have a free 
head to toss around as'they like, As soon 
as they stop bucking, which usually comes 
at the end of ten seconds when we quit 
spurring, they break into a run and we 
have to get off as best we can while the 
horse is dashing at full speed across the 
arena. 

Brahma steer riding is more popular in 
some. states than the bucking ‘broncos, 


and some of the boys think the steers are 


more deadly than the horses. These are 
‘a mean mixture of India’s sacred cattle 
and Texas longhorns, So mean, in fact, 
that many of them wear large brass knobs 
fitted over their sharp horns to protect 
riders. against. being gored after. being 
thrown, for the Brahmas nearly always 
will ‘come back and Hook rider ater 

jown. Some lie down purposely, 
then try to hook the rider in the face bee 
fore attendants can ride up to drive him 
off. They are so mean they will fight horse 
for’ man, and attendants leave them re- 
ligiously alone in the arena, permitting 
them to leave on their own accord after 
they weary of bucking. 

Roping calves and steers may not ex- 
cite the audiences as. much as riding 
tamed horses, but I think it requires 
freater skill since we work against time, 
In twenty seconds, of less, a good roper 
catches the calf, throws a'rope over his 
head, and ties him up. 

‘When it comes to roping the big 000- 
fauna steers, the complexion of the prob 
lem alters ‘considerably. We do. both 
single and team roping, In the former we 
must lasso the steer and turn him around 
facing the horse without, pulling him off 
his feet, ‘Team roping, though, is a two- 
man job for fa 

Head man and heeler bust out of the 
chutes as soon as the steer crosses the 
dead fine. We ride hard until we reach 
the steer, The head man is first to let 
fly. He ropes by a half-head or by’ the 
neck and turns the steer back toward the 
chutes. Then (C 
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Is This the Railway of the F uture? 


Super-Speedway for Trains, Planes, and Motors ~~ 


IRWAYS, highways, and railways are com- 
A= fs a sarting. plan. of bigs-wpeed 
wdvanced by Just 


engineer of 
Es propos (oink inpetan Cais aha pak 
ple traf artery in the form of a three-deck ele- 
vated viaduct of steel and concrete. ‘The root of 
this structure, in a design that he has patented, 


for trplans snl siahioe 
Ijin overbeeds A Ut tamediney bevel Ct 
roof provides a super-speedway for grad 
dy we oo a 

tracks occupy the ground level, while 


Je ucuses massencee 
“antl Seewiet stations" 
“gj 
4 Continuous 
airplane runway 
permits emergency 
landings 


A Speedie hor, 
Pome / 


monorail cars with air propellers, making 
non-stop runs of 300 miles or more et 


dio goantec donued for iol ies wae 
congestion and for swift cross-country 
travel. It also has significance from the 
pape gh fy fn 
time of war it would prov 

tary roadway for rapid and 
secret movements of troops, cat com= 
panies might ar take the initiative 


4 and buses 


‘ous 


‘Tia ts ous aries cocepton of the thret-dachnd viaduct designed to cary fat call 
‘Bote rfc between Iarge etes; The root provides tu esergmacy landing Bel for if 
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CHICAGO CHIMES PLAYED FROM NEW YORK 


Simmxa before a 
remarkable — trans- 
mitting device in 
New York, a musi- 


‘cian now plays the 
chimes in the J. C. 
Deagan carillon, oF 
bell. tower, at ‘the 
World's Fair in Chi- 
cago, The electrical 
marvel that makes it 
possible to span the 
900. miles between 
the musician and his 
instrument is known 
as the “telemusi- 
con,” The operating 
mechanism is that 
of the ordinary elec- 
tric typewriter but 
to this a new key- 
board has been added. The key-by 
sists of twenty-five keys, ¢ 
sponding to a bell in the carillon 
electric impulses resulting. iron 
ing these keys in Ne 
mitted by wire to 
Corresponding chimes 
simultaneously with t 
keys in New York, 


MACHINE FILES FINGER PRINTS 


Cuniovs plastic charts similarity, In constructing the charts, the 
resembling buddles of city character of the curves, loops, and whirls 
sky-scrapersarebeing used are translated into figures, 

by a. Berlin t to 


SMALLEST MOVIE OUTFIT THROWS 
TEN- BY TWELVE-INCH PICTURES 


Ox of the smallest movie outfits yet devised has 
just been introduced in this country from England. The 
‘unit is completely self-contained, including a camera 
and projector and a set of dry-cell batteries. This built- 
in current supply permits the outfit to be used any 
where, The camera has an extra fast f 2.5 Jens and an 
automatic film-threading arrangement. The lamp built 
into the set will project clear pictures up to ten by 
twelve inches, Pictures four feet wide can be projected 
with an ausiliary base. 
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Robot Nurse Tends Helpless Invalids 


2 


The tne 


A slight movement of his head, an 
iva maya the, ge of 

ook, operate his radio, put 
oom lights on or of, and sound & buzzer 
that summons a nurse, through a new ap- 
plication ‘of the “electric eye” demon 
rated recently at the Reconstruction Hos- 
pital in New York City. Patients unable 
Tomove their hands may thus enjoy a vari- 
ely of activities without the constant at- 
fendance of a nurse. Electric contacts 
that "operate "the various. devices are 


CLEAN-CUTTING BLADE 
KEEPS FLOWERS ALIVE 


Flowers will keep fresh a long time 
when cut from the bush with the tool 
shown above. A razor-thin blade, sliding 
through a frame, snips the stem off with- 
out crushing thé cells. The clean cut al- 
lows the stem to absorb water readily. 
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all mounted ona single drum that be- 
gins revolving when the shadow of the 
patient's head, falling upon a photo-clec- 
tric cell, sets the apparatus in action, 
‘Meanwhile the words, “Book,” “Radio,” 
“Lights,” and “Buzzer” flash up in suc- 
cession | upon an illuminated indicator 
panel. When the name of the desired 
service appears, the patient withdraws 
his head, and an automatic relay actuates 
the chosen appliance, such as wire rods 
that flip over individual pages of the 


INFLATE LIFE BELT UNDER WATER 


A. eeseancante, 
new life belt that 
‘can be inflated un- 
der water has just 
been adopted by 
beach authorities 
at an English sea- 
side town. It is in- 
flated by pressing 
a small "rubber 
bulb, which pumps 
water into the belt 


‘acetylene 
fas. Special pylons 
have been built on 
the beach to con- 
tain the tubes. 
‘When the doors of 
fone of these py- 
lons is opened a 
flag is raised auto- 
matically to signal 
beach guards that 
a rescue is being 
attempted and help 
may be needed. 


OREATH 


y 


book. Adaptations of the self-service 
system for invalids have been developed 
in which the electric eye is replaced by 
‘other ultra-sensitive control devices to 
suit individual needs, ‘These the patient 
may operate simply by speaking into a 
telephone transmitter; by placing his face 
in contact with a pair of metal electrodes: 
‘or by blowing gently into a horn-shaped 
Funnel or a tube resembling a cigarette 
holder. Thus any type of patient may pro- 
Vide himself with diversion, 


o> 


fatated under watery Forma 


STUDY CANALS IN LABORATORY 
TO SPEED-UP BARGE TRAFFIC 


tems of miniature canals ior of a boat in a canal is dependent to and photographing the paper's actions. 
iin a laboratory in Berlin some extent upon the current and this is Electric bulbs supported above the bow ancl 
an engineers i thei efforts studied by strewing bits of paper upon the stern of the model barge enable c 

er canal barges. The behav water flowing through the model canals to make motion pictures ofits mo 


CONSISTENCY OF JELLY RUBBER BANDS HOLD CARDS ON 
NOW ACCURATELY GAGED OUTDOOR BRIDGE TABLE 


right consistency is no longer a matter of 
Be he anes a tice a 


kup a bridge game at 
seashore when the game 
played on an ingenious new 
num cone, attached to the device, is low- 
‘ered until it barely touches the’ surface 
Of the boiling preserves. The distance the 


cards from blowing away, 
These tape ae 0 pice a8 
to protect the dummy cards, 
ther ticks taken, and the in: 
dividual cards played. They 
also hold the cards as. they 
re dealt. ‘The top of the 
table revolves. so" that_ the 
dummy" position canbe 
timed. toward. any. player, 


iveach ‘table, Numerous tub- 
lve straps, fixed. 10 the sure 
face of the table, keep the 

cone sinks in five seconds is determined 

by the stiffness of the jelly and is meas- 

Lured by a needle on a dial 


FAT EATERS 
DON’T TIRE 


STEEL BAND 
HOLDS HAT 


SNAPPED into a man's 
hat in a jiffy, a new 
metal hanger preserves 
° its shape and permits 
ren 3 it to be hung up with- 
Dr. RB. Dill 


‘out denting. A. spring 
of Harvard Univer: band fits the inside of 
he Ameri- the hat and is com- 
ciation for pressed by a finger 
jvancement of Toop, as shown at left, 
He cited in order to attach of 

an example detach the hanger. 
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‘NEW BUFFER REMOVES 
EGGSHELL STAINS 


Eccs can be cleaned swiftly and easily, 
it is said, with a recently devised bufling 
machine. The buffer is a slotted aluminum 
cylinder containing rolls of emery cloth. 
‘The ends of the cloth pass through the 
slots and protrude about two inches, When 
the buffer is rotated at high speed by an 
electric motor to which it is attached, the 
abrasive makes short work of stains and 
iscolorations, The buffer, it is claimed 
also imparts to all eges cleaned a smooth, 
‘lull finish that is popular, 


This traciecsrack, 


Fora projected 1,100-mile exploring 
from Edmonton, Alberta, to” Telegraph 
Creek, British Columbia, a New York ex- 
plorer wil use a fleet of five tractor-trucks 
specially adapted for traveling the north 
fem wastes. A large roller affised to the 
front springs of each car will prevent the 


TO SHAPE STATUES 


USES BLOWTORCH 


Usixe wrought iron instead of marble 
and an oxyacetylene torch instead of 
chisel, a California aviator sculptures unu- 
sual caricatured figures as ornaments for 
ash trays and other houschold novelties. 
‘The figures. in lifelike attitudes, are built 
up bit by bit under the white heat of the 
‘mall welding torch, The sculptor uses no 
preliminary drawings, preferring to fash- 
fon the figures as the work progresses. Af 
fer completion, the iron figures are vi 
nished to protect them from the air. 


Strother ie ieltke eeitdes 


MECHANICAL WONDERLAND 
AGAIN AT WORLD'S FAIR 


‘Tare exhibition of scientific wonderscom- 
prising Porutar Scrzxce MoxTHLy’s Me- 
chanical Wonderland is being shown again 
this summer at the Chicago World's Fair, 
‘Those who saw the display last year as 
well as those who did not see it then are 
invited to. visit it in General Exhibits 
Building One, next to the Hall of Science. 
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TRACTOR-TRUCKS FOR THE FAR NORTH 


vehicle {rom sinking in loose earth or mud, 
and will also aid in climbing over logs and 
boulders. The trucks will be fitted with skis 
for use when snow is encountered, In ad: 
dition, they will carry metal sheets for mak 

temporary roads and rubber pontoons 
to float them over rivers 


PLANTS GROW FASTIN 
AIR-TIGHT HOTHOUSE 


Liga sce Witt the hot- 


hhouses of the future 
be hermetic 
sealed against a 
speed up the mature 
ing of flowers and 
garden vegetables? 
is. possibility is 
nutested by a Ruse 
sian experimenter 
‘who has succeeded in 
ing small cacti in 
ight containers. 
tests indica 
bon dioxide 


° 
(Oot 


His 
that a 
seas, which plants ab 
sorb through their 
leaves from the at= 


four contact with 


mosphere and use for food, is given off 
sufficient quantity by the natural decom= 
position of the fertile soil, The plants 
thrived within the globe and assumed a 
luster unknown in the natural state, 


MIDGET CONSOLE FITS BIG PIPE ORGAN 


sodltSteat lets never be 
fore heard on a pipe organ can 
produced by means of a 
slat coon ot dota 
a Boston musician and us 
y him to play one of the 
largest pipe organs in existence. 
‘The new console has only if 
ty-cight keys instead of the 
183 usual on a big organ, but 
its numerous electric switches 
enable the organist to play any 
note or combination of notes 
of which the regular console 
with its many keys is capable, 


u 


THAT FALL 
TO EARTH 


appeared to the points where they van- men who 


ished, He knew. therefore. that the first ites want dee 


ledge about 
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them, so that everybody may 
iat cise tor aad bow to bod 

‘The Denver meteorite hunter gave a 
story to the newspapers, in which he re- 

ested that every observer of the meteor 

ld write to him at once, and answer 
these specific questions: Where had the 
writer been when he saw it? Where in the 
sky had it first appeared to him and where 
was it when it disappeared? How large 
had it seemed to be? Had he seen or 
hheard any explosions? Was there any other 
noise as the meteor sped along? 

“The newspaper stories brought dozens 
of replies, and many of them inconsistent 
‘A writer in Billings, Mont,, said that the 
fireball passed directly over that city 
Another’ in Salt Lake City, 350 miles 
south, said it passed over northern Utah. 
Farther to the east, a third writer in Hot 
Springs, S. D., was positive that the lights, 
then three in number, had sped across the 

right above him. From far down in 
Johnstown, Colo., another submitted pre- 
‘isely the same report. 

‘Obviously, if the meteor had traveled 
from west to eas, it wag utterly impos: 
sible for it to have passed directly above 
ints so far apart, north and south, but 

Nininger was not at all perplexed by these 
conflicting reports, He had learned, long 
before; that most men and women are 
poor observers. His next step was (0 call 
personally on a chosen number of the let- 
Ler-writers who had scen the meteor. 

‘The man in Hot Springs was at 
cqually postive on personal interogtion 
that the meteor had gone directly over 
him, in its path aeross the sky. 

fou mean it went exactly over the 

spot where you were standing?” asked 
Nininger who, of course, was. doubtful 
“Well, no,” the man answered. “It went 


LINES 1m 
IKON METEOR 


AUGUST, 1934 


Amateur Observers Can Aid Science by Careful 
Observation of Flaming Meteorites—Check the 
Elevation and Position by Star Constellations 


cover the south end 
of town, about a 
half mile, 1 should 
say, from my home 
hhere, Twas out in 
the yard when I 
saw it” 

‘That immediate- 
ly solve the pro 
Jem. This man had 
unconsciously. es- 
timated the altitude 
of the fireballs at 
4 few hundred feet. 
‘Actually the mis- 
sileshad been about 
forty miles above 
the earth, which 
made his report in- |) 
dicate that they 
had passed perhaps | 


from thirty to for- 


STAR MAP FOR METEOR STUDY 


r “TJ out real discomfort 
|] Another queer va- 
gary of observers 
without experience 
comes to light when, 
| they try to describe 
|| the size of a meteor. 
One farmer, near 
Scottsbluff, Neb 
reportedthat the ire- 
bulls of February 12 
fooked as large as 
washtubs, Another, 
nan adjacent farm, 
reported. that_ they 
looked about as bi 
as cherries. A wash- 
{ub how far from the 
eyes? A cherry how 
far from the ge? 
ey completely ig- 
nnored the fact that 


ty miles south of | hany"Generbed in thin magacing, | cherry few inches 
him. His notion (P.8.M.. June, "33, p. 42), one who: away larger 
that they had been || sey etoueh coed than a washtub 200 
only about a half | Saree wit erest nccatacy, as tr being Yards away. 

mile south ‘Sone ln’ the'Ilustraon thown’ above ‘The only intelli- 


ly an optical 
a 
ignorance of their 
actual altitude, their speed, and their size, 
Persons unacquainted with the char: 
ter of meteors almost invariably think 
that the fireballs are vastly closer to the 
tarth than they really ae, When hey 
first appear, thes 
for seventy miles 
the light fades into 
meteor is still from six to twenty miles 
Lup. ‘This disappearance is easy to explain. 
‘The stones enter our at se at enor 
‘mous speeds, ranging from about eight 
miles to about forty-five miles per second, 
depending on whether they collide with 
four earth head-on, or overtake it from 


denser atmosphere. It is 
like a rock thrown into a 
deep pool of water. As 
the speed is retarded, the 
friction of the air grows 
Tess intense, and conse- 
‘quently the missile cools 
If.a stone happens to be 
extremely large, it, may 
still be very hot when it 
reaches the round; but 
the smaller stones, which 

are vastly more common, 
may be picked up in the 
hand immediately with- 


ent way to describe 
the apparent size of 
: a meteor is to com- 
pare it with lange star or the fll moon, 
In actual size a fireball may be as much 
ss ever sn ameter, Ths bile 
re of light, however, is not the pro- 
Jectle itself but the hot asses which sure 
round it. The real meteorite may possibly 
be_no larger than a football, 

‘These thre report, given by the frm 
‘rs near Scottsbluff and the, man in, Hot 
Springs, were models of scientific accu- 
racy when compared with several others 
that came to Nininger, in the course of 
the same investigation, Probably the prize 
‘of the lot came from a grocer in Tiford, 
S. D. This man had decided that the trio 
‘of meteors were, in fact, all one huge 
stone with one headlight and two taillights, 

“The headlight was very bright,” he 
wrote, “and the rear lights must ‘have 
resulted from thick bulges in the meteor, 
which was over seven miles long and one 
and one-half miles in thickness, It might 
have been a mile or two longer, but ta- 
pered off at the rear without any bulge 
to make air pressure for another light. 

“I is almost a postive fac.” he went 
fon to say, “that the meteor returned in- 
to space, for gravity. is too low for the 
meteors velocity. It is my opinion that it 
was the same meteor which was seen on 
July 20th, 1860, just loafing along in the 
‘earth's orbit around the sun.” 

Of course no meteorite ever returns in 
to space after it has entered the earth's 
atmosphere; and if a stone as much as 
seven miles Jong were to fall in eastern 
Nebraska, where the projectile of Feb- 
ruary 12 actually did land, it would com. 
pletely devastate the cities of Omaha and 
Lincoln. ‘The hurricane blast of hot air 
‘would sear the country for hundreds of 
miles around, (Continued on page 106; 
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+ Freak Hazards Met by 


Perched high above the ground, 
‘ni jolne them together” ‘Le 


By ROBERT 


LL over a community in New Jersey 
telephones were ringing mister. 
ly at odd hours of the day and 
night. When answered, the only 
reply was crackles and crashes. Between 
times, the instruments functioned perfectly 
“Trouble men combed the lines looking 
for the secret of the mystery. Finally one 
of them climbed a pole in a wooded sec- 
tion to examine a junction box forty fect 
from the ground. As he swung open the 
door, out shot a chattering gray squirrel. 
aside young ones were curled in a nest 
lined with insulation chewed from the 
wires. ‘In moving about, the squirrel had 
‘auised the bare wires to touch {rom time 
to time, producing the short circuits which 
rang the bells and made the noises 
Such curious discoveries are all in the 
day's work for a telephone trouble 
man. The unexpected looms large on 
his schedule, In keeping open the 
tens of thousands of miles of electric 
wire which crisscross the map and 
form channels of communication, he 
‘wages war against ants, tomadoes 
earthquakes, beetles, ice storms. 
woodpeckers, log jams, bid shot. 
Spider's webs, salt fogs. and even 
strange as it sounds, gamefish. 
‘in New Hampshire, for instance, 
4 nineteen-inch pickerel tied up ser~ 
vice near Lake Winnepesaukee. An- 


o 


lepbone trouble man sorts out the strands in a broken 
beathing sow "makes such breaks. taltequent 


E. MARTIN 


son McEwen, a trouble shooter working 


‘out of Lakeport, N. H., found the pickerel 
twisted in the wires thirty-five feet in the 
air, How did it get there? McEwen’s guess 
is that a fish hawk or eagle dropped it 


when attacked by another bird. 

‘On the other side of the continent, 
in Washington, an eagle recently got 
into difficulties which resulted in a 
hhurry-up call for the trouble men. It 
landed on top of a telephone pole to 
feat a young rabbit. When finished. it 
spread its buge wings for flight and 
‘on the first downward stroke the tips 
struck two wires, The result: a short 
cireuit which played havoc with the 
lines and interrupted the service. 

In Colorado, crows have kept tele- 
phone men on the jump, Where the 


Mysterious Things That 
Silence Phones and Turn 
Linemen into Detectives 
Are Explained in This 
Article—Tiny Animals 
Also Interrupt Service 


Denver-Lamat line crosses. lonely: section 
of country without trees or brush, the 
birds have been building their nests in the 
crossarms of the poles, using bits of wire 
ior the foundations, In a space of twelve 
days, these rusty bits of barbed and bal- 

ty-five short cir- 
During the nesting season, three 


ing wire resulted in (wet 
cuits, 


two of the men started 
from points fifty miles apart and worked 
toward each other removing the nests as 

‘When they met, one had 
cleared away thirty-iwo masses of wire, 
the other thirty. ‘Then, when they made 
atest of the circuits, they discovered there 
‘was trouble back of each man, The crows 
hhad already placed new pieces of metal 
in the crossarms. 

Each section of the world, it appears, 
has its own problems for the hard-work- 
ing trouble spotter. 

In Brazil, for example, there is a spider 
which spins huge webs among the wires, 
‘They are harmless as long as the weather 
is fair, But when a driving rainstorm beats 
them into long wet strings that reach the 


nd Eaned™' shor-cecutt 
erupted the vervice 
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Telephone “Trouble Men 


round, they cause current leaks and seri- 
fous tieups. In wooded country, wet tree- 
branches, rubbing against wies, sometimes 
bring about the same re- 
sults, causing much trouble. 

In Africa, giraffes cause 
trouble by ‘rubbing their 
chins on the wires or by 
Tunning into them and 
snapping them in two. In 
another part of the same 
continent, only metal poles 
fean be used because’ ter- 
nites will quickly reduce 
‘wooden supports to heaps 
of useless. sawdust. 

Tiny plants, that attack 


Where the transcontinental telephone 
line crosses the desert west of the Great 
Salt Lake, in Utah, a strange apparatus 
‘which looks like an old- 
fashioned fire engine 
travels back and forth 
fighting an enemy  pe- 
liar to the locality. It 
is the salt fog 
‘These heavy fogs. de- 
positing large quantities 
Of alkali on the glass in- 
fulators, cause a serious 
loss of ‘current. Unless 
they ‘are removed, con- 
versation over the Ii 
iecomes mufled and in 


‘wood ‘cells in poles and time practically inaudible. 
cause them to rot, have Sonow, men ride across 
been given special study in the desert regularly, tow- 
Germany. Scientists have ing a specially designed 
evolved CUTiOUS FOCESS Cutting his teth om the t steam boiler. At each 
for killing them, By using iy Pats phone pole, through pipes re- 


‘penetrating hammers which 
Fesemble huge hypodermic needle, they 
inject a preservative paste into the poles 
around the base, Similar treatments are 
now being tried in the United States. 

Tn the far northwest, another enemy of 
the telephone pole is a little white-headed 
‘woodpecker that considers dry cedar a 
special treat. It drills holes in the soft 
‘wood and the weakened poles fall unless 
frequently replaced. 


Swinging om the 
‘wires in the bases 
tment, n wien be 


yuan stopped him 
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sembling fishing poles, 
they squirt jets of live steam around the 
ingulators to clear away the alkali depos- 
i Such washings eliminate 
about percent of 
Current Toss due to the alkal 
‘West of the desert, in Ne-/ 
vvada, there is another 


water 
jumboldt Lake. the poles 
being st in the muddy bottom. 
‘A’ few years ago, during a 
northwest gale, ice floes crashed 
into the poles. A mile of wire 
went down, Working up to their 
waists in icy’ water, a crew 
battled for four days to restore 
service, The wind at times = 
reached seventy miles an hour 
and the men worked in twenty- 
minute shifts, thawing out 
around huge fires between times. 
Heat and cold often add to 
the troubles of the repair man. 
In hot weather, for instance, 


in Teanessee snapped this cable and when repair men arrived they found 
‘could be reached osly in'a boat. Wearing lite preservers they tackled the 5 


In Africa wild gieafer rum ine 
{0 phone wires snd anap them 


ve 


& 


the metal wires expand and sometimes say, 
80 low it becomes necessary to cutout 
slack to prevent them from swinging to- 
gether and becoming crossed, Then a sud- 
den cold snap contracts the wires and 
they break. 
‘A cutious case involving the effect of 
‘heat upon a telephone 
wire occurred in an east- 
em city. At a produce 
market, the phone was 
found out of order each 
morning. But before a 
Tepait car could reach 


the place the instrument 
be working per- 
fectly. Trouble shooters 


were helpless until alucky 
guess solved the mystery. 

Uncovering the 
wires, they found 
4 broken strand 
within the insula. 
ed cord that ran 
close to a stove. 
During the night, 
the wire contracted 
palling the broken 


d ends apart. Then 


eachmorningas the 
stoveheatedup, the 
metal expanded 
and closed the gap. 

Just as puzzling for a time was another 
cate which tured up last fall in a western 
city, The telephone in a doctor's office 
‘would go dead suddenly; then, a few sec- 
nds later, it would function again. The 
cause was traced to a window. shutter 
which sug back and forth. ach tine 

it put a strain on a broken wire 
ea a Easick cbs oka pied ts 
ends apart. 

‘Inanother instance, failure of telephone 
service was traced to the handkerchiefs 
the stenographers washed during the noon 
hour and hung to dry on a telephone cord 
between two desks. The moisture, enter- 
ing the cord, caused a short circuit. After 
rainstorms, wet umbrellas sometimes pro- 
‘duce similar dificulties. But the queerest 
incident of the kind is reported from 
Chicago, Il. Answering a call to a private 
residence, a (Continued on page 120) 
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HALF-MOON GLIDER FLOWN IN RUSSIA 


REMARKABLE NEW GIRDER 
SAVES TIME AND LABOR 


A oxe-rircr. structural beam, combi 
ing unusual, lightness and strength, is 
the latest thing produced by Ethan 1. 
Dodds, of Central Valley. N. Y., who has 
been called the world's most prolific in- of the wing. ‘The 
ventor. Clips that are integral with the =its in « partially cov 
beam provide a labor-saving means of at- he mid 
taching lath and reinforcing wire, and this dlc wing, The 
r will be 


feature is expected to lead to new depar- unusual 
tures in methods of constructing houses given Turther 
and buildings, as well as concrete tanks, Rokiebel where glider 
silos, and culverts. A {ew of the various activities of the Soviet 
forms that Dodds has developed for these re entered 
purposes are shown in the illustration. The 
patent covering the beam is the 2,036th 
that he has been granted in the course of 
his inventive career 


‘WHEELBARROW BOAT NOW 
USED BY FISHERMEN 


Coxvenrinue into actual _ wheelbar- 
rows are the skiffs used by Maine fish- 
fermen to row to and from the power 
boats anchored offshore, In a style devel- 
‘oped at Crescent Beach, Maine, a small 
wheel is set into a recess under the bow 
of the skiff. By means of handles bolted 
to the gunwhales at the stern, it can be 
rolled across the beach. Another type has 
1 big wheel placed inside the akiff, which 
is turned over in order to wheel it. 


“HE, srandiather of 
Hugh'G. Boutell was 
preside of road 
Fempany and now Bo 
tal owte 8 whole 
tem, but with a diffe 
tnct, Boutells ysem 
Rouse nie ate in 
Wantington, D.C where 
Boul an engicen, 
in charge of the areas 
ot Saas pl 
formation secon Hi 
‘toad syslem sere 8 
toy community, pierces 
Pohier mache mouhtane, 
Velie iainary er 
and operates crossing 
bats il mae by: Bow 
{at Depots: oundhoue 
finn Raia Rath ca cessing aaa 
‘eandardn at Washington, D.C with his winiatareraleond cee: 
marine reog och wietbby ae Boke ns 
Soy Se oats ae ia a 
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Camera Reveals Counterfeit Money 


USE MADE-UP WORDS TO TEST PHONES 


Nowsenst: syllables, spoken by 
git! operators into a transmitter, 
help test the clarity of voice 
transmission over telephone lines 
at the Bell Telephone Laborato- 
ries in New York. ‘The syllable 
to be repeated, a random com- 
bination of consonants and vow- 
els, is flashed up on a panel be- 
fore the operator, who repeats it 
as a part of a simple sentence. 
Four listeners-in record what they 
have heard, which may be such 
1 phrase, as "When will mid be 


done?" If the voice is not distorted by line noises, a high 
percentage of correct guesses as to the unfamiliar word 
‘will result, indicating that the hook-up gives satisfactory 
clarity. The results of the tests are speedily tabulated by 
‘automatic instruments, enabling engineers quickly to com- 
pare new types of electrical circuits and find the most 
efficient ones for voice transmission. 
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EXPLOSIVES WRECK ROADS TO 
TEST MOBILITY OF WAR TANKS 


touched oif on the 
craters were torn 


“attlefield” to (est theie 
shattered! ly’ shellfire. The « 

concrete, reenforced ¢ 

tanks to cro is was carefully 
explosive on the various materials was al 


und macadam. "The 


ability of th 
ote. The effect of th 


DOG WASHER BOTH SCRUBS AND RINSES 


‘almal and then 


NEW TESTS AGE LEATHER 
MANY YEARS IN MONTHS 


Leariten is subjected to years of wear 
in a few months by a method recently 
developed by experts in the U. S. Bureau 
of Chemistry and Soils. A” cylindrical 
tank: filled with fumes from a gas light is 
used in the test, Samples of strips of 
leather, left in the tank for six months, 
show the signs of age that would be noted 
after several years of ordinary usage. The 
deterioration is caused by the sulphur 
fumes created by the combustion of the 
illuminating gas. 
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A boc washer, attachable to any house- 
hold faucet, permits a dog to be scrubbed 
‘and rinsed in one operation. The washer 
is fitted with brush and contains a com- 
partment for soap. Water flows through a 
hose into the soap compartment and cre- 
ates a lather. When a lever on the brush 
top is moved, and the brush is removed, 
the device is ready for the rinsing. 


In this tank, fled with fumes from burning ea, 
[eathersamples are sped many yenrsinfew moses 


RAISING NEW FIRE PUMP 
PUTS IT INTO ACTION 


‘Unpex high pressure, a stream of liquid 
may be tumed on a fire by a new ex- 
Linguisher that uses a hand pump located 
outside the cylindrical container. The 
‘working parts of the pump, never coming 
{nto contact with the liquid, cannot corrode. 
‘When needed, the extinguisher is put i 
action by raising the pump from its 

‘malpositionalongside theeylinder,assho 
above. This movement automatically opens 
valves and releases the liquid. Lowering 
it cuts off the flow and closes the valves. 
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Light Passenger Plane Has 215-Mile Speed 


IxcorporATixc a new method of construction, 
a transport plane recently tested at Oakland. 


Calif, attained a speed of 215 miles an hour with 5 
4 load of fourteen passengers. Strength with min- 

imum weight is obtained in the fuselage and wings 
by use of a skin of riveted metal sheets, making 
possible the use of light transverse frames and the 
{iscarding of longitudinal members. Wings of the 


new plane measure only seventeen 
inches at their thickest part, com- 
pared with tventy-seven inches on 
egulation planes of the same ca- 
pasty, ts aleons ean be move 
only by the pilot at the controls. 


ENTIRE BRIDGE IS MOVED SIX MILES 


Wate a road goes over a bridge it isn't 
news but when a bridge goes over a high- 
way, as one did the other day near Spo- 
kkane, Wash,, it’s an engineering achieve- 


‘ment of some importance. The bridge that 
took the highway journey was moved from 
stream at Colfax, Wash., to a new site 
at Parwin Siding, a distance of six miles, 


USE MICE TO DECORATE HOME NOVELTIES 


‘Both the heads and pelts of careful 
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repaced mice are ued 
bys New Work ast in decorating various hosseheld anveles 


Mice are used by a 
New York craftsman in 
adding decoration to 
household novelties, The 
mice are carefully skinned 
andthe pelts cleaned and 
treated "with  preserva- 
tives, Heads are then 
stuffed and furnished with, 
beads for eyes. Usually 
only the bead of the 
‘mouse is used as a deco- 
ration but larger objects 
call for the entire pelt. 
Many articles, including 
bookends, candle sconces, 
and so on, are being made 
and decorated in this 
‘original manner. 


miles per hour 


LOUD SPEAKERS LET BIG 
CROWD HEAR ADDRESSES 


Hot loudspeakers, resembling strect 
lamps, were used recently to broadcast the 
voices of speakers at a gathering in Berli 
rakers, connected by under 
with’ a microphone on the 
speakers’ stand, were placed at advanta- 
feous points throughout the crowd, ena- 
bing several thousand persons to hear the 
addresses. Cloth coverings protected the 
speaker mechanism from dust, When gst 
on their supports, the speakers Tooke 
fant lamp shades, as thephoto below shows 


» 


Bight, top-nage 
tne, The ot 


Using Your Microscope 


HERE is no end to the 
uses to which a microscope 
can be put, Among other 
things, it has earned fame 


for designers, by revealing artistic patterns 
that ean be used ina multitude of ways. 

Tf you were asked, for instance, to de- 
vise an unusual design for the cover of a 
chemistry book, you could tun with con- 
fidence to your microscope, and even 
though you were not an artist, you would 
find an endless. variety of patterns that 
‘would serve your purpose. For example, 
You could placea drop of a supersaturated 
folution of Epsom ‘salts, photographer's 
yTO, oF some other soluble substance on 
4 lass slide, let it evaporate, photograph 
the resulting erystalline pattern. and have 
design that, for delicacy and beauty, 
‘would be hard to beat. 

Why ‘not organize a. design expedition 
some evening? Even though you are not 
particularly interested in producing new 
Patterns for wallpaper. book covers, or 
printed cloths. you will ind it fascinating 
fo uncover with your microscope nature's 
beautiful art work. You will be treading 
largely on new ground, for although flow 
ersand trees and birds and butterflies have 
been ‘used in. decorations for scores of 
years, relatively. few of the microscopic 
beauties of nature have been thus em- 
Bloyed. ‘That the microscope isan able 

lustrator was proved recently by a book 
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let dealing with scientific photography 
‘The cover of the booklet was decorated 
with a reproduction of a photomicrograph 
of a pine stem, seen in cross section: and 
it was a very attractive cover. 

You capture a buzzing insect and find 
it is a gnat. You can kill it, or any other 
insect, by putting it into a small bottle. 
striking a match and thrusting the flaming 
‘end into the bottle neck, holding it there 
a few seconds, and then’ inserting a. cork. 

fumes thus produced will kill the in- 
sect in a few minutes. With tweezers re- 
move one of the wings and place it on a 
flass slide, adding a clean cover glass 10 
Prevent it from being fanned away, 
amine it at fifty or 100 diameters. 

‘You find that the wing is covered with 
flat scales so pleasingly proportioned that 
they would lend themselves nicely to dec- 
orative uses. A wallpaper pattern, for 
instance, consisting of insect wing-scale 
forms, would be modern and attractive. 
By examining several kinds of insects, you 
will find that their wing scales differ wide- 
ly in form and coloring. Wing scales of 
utterfies and moths are particularly 
beautiful, Certain beetles produce scales 
that are of wonderful metallic bues. Scales 
‘can be collected separately by shaking the 
insect ina dry bottle or test tube. 


“To the microscope, even fish scales can 
be of great help to the designer. A small 
area on the side of a sole produces, when 
enlarged several diameters, a novel de- 
sign composed of scales that overlap like 
the shingles on a roof, The same is true of 
‘numerous other fish. An individual fish 
scale, when enlarged to fifty of 100 di- 
ameters, may form a. geometric design 
That “could be incorporated in modern 
Gecorative schemes virtually a5 it is. 
Nature, by combining economy with 
necessary growth, has produced one of the 
‘most pleasing curves known, the so-called 
lof growth or Greek rhythmic curve. 
(PSM. March, ‘34, p. 58). Tt is found 
both in the microscopic world and in nor 
mal vision, If you five near a seashore 
{ake a stroll along the beach and look for 
small sponges that have been left high and 
dry by the tide. Take a few of them home 
and extract the sand from them by shak- 
ing them inside a jar or paper bag after 
they are dry; or by washing them in a jar 
f water. If you do not live within walk: 
listance of the beach, you may be able 
purchase, at paint stores, sponges that 
still contain some sea sand, Such sponges 
are sold to painters for washing woodwork 
and making stipple patterns. and are not as 
Carefully cleaned as drug-siore sponges 
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CAMERA REVEALED THIS 
ATTRACTIVE DESIGN 


By 
Morton C. Walling 


to Design Art Patterns 


After you have collected a few hundred 
arrains of sand, arrange them on a glass 
slide or a watch glass, and examine them 
lerate power, say thirty to fifty di- 

ll be surprised at the great 
and colors you se. Little 
specks that look like microseapic 

littering bits that might be tiny 
diamonds, jet black particles—in fact, 
more shapes and hues than you imagined 
could exist in sand. Any one of these bits 
‘might serve as inspiration to an artist : but 
you are looking for the spiral of growth. 

‘Here is something! Your lenses reveal a 
listening white object that looks like a 
ball but is not exactly spherical in shape. 
Vary the light a little and you discover 
that it is a tiny shell, beautifully spiraled. 
and resembling the familiar snail shell or 
that of the chambered nautilus. You have 
found the magic curve. It is seen as the 
boundary line between the shell coils. No- 
tice how it expands as it continues out- 
ward from the center, ‘This expansion 
always is in a fixed degree, and is such 
that the tiny marine creature that made it 
could in size without changing 
its shape 

Further search will reveal other shells 
among the sand grains, ‘These collectively 
are known as Foraminifera, and are widely 
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distributed. They make up the chalk for- 
mations found in many parts of the world. 
You will discover that the shapes assumed 
by the foraminifer shells vary, not all of 
them exhibiting the curve of growth clearly 

‘This curve has been adopted and used 
widely by artists everywhere, even those 
of ancient times. You will find it in ex- 
amples of Greek art that were completed 
centuries ago. It is frequently used in 
architecture, furniture designing, and sim- 
ilar fields today 

‘A master designer of fancy fabrics or 
tile floors might well have followed the 
plan upon which certain plant membranes 
are made. Soak some beans and- other 
seeds in water over night, and then tear 
them apart to free the thin layers of tis- 
sue between the tough outer covering and 
the inside kernel. Treat small 
this tissue with a stai 


any man-made design that is more at- 
tractive? 

other way to find the beauty in plant 

to cut_stems, flower buds, 

flower parts, and leaves into thin cross 

sections. You can do this easly with the 

aid of a sharp razor and a piece of cork 

or cardboard as a cutting block, or you 


can employ a microtome if you have one, 
Its fascinating to treat the plant sections 
‘with various stains, Some parts take one 
color more readily than others so that a 
specimen, after being subjected to (wo or 

stains such as methylene blue, eosin, 
and methyl green, presents an almost un- 
believably beautiful appearance, Flower 
buds, because of the symmetry of their 
parts, produce striking patterns when sliced 
into thin sections. Fresh plant material is 
‘examined best in water, under a cover glas, 

Another source of plant beauty is the 
pollen of flowers. The grains, some fairly 
large as microscope objects go, and others 
extremely tiny, are found in.a wide variety 
‘of shapes. It! is easy to collect pollen, 
‘Simply touch a clean slide against a flower, 
in such manner that the pollen comes in 
‘contact with the glass, to which some of 
the grains will adhere. 

(Of surprising delicacy and symmetry are 
the tongues of certain insects and other 
small creatures. The tongue of a cricket, 
for instance, looks like a design traced by 
a master penman, That of a snail resem- 
bles a microscopic mesh bag produced by 
some expert silversmith, Tongues can be 
secured for observation by boiling the en- 
tire animal in lye solution, which dissolves 
away the fleshy parts. The tongues of 
butterflies, bees, and the like protrude, and 
are observed without particular prepar- 
ation, Sometimes (Continued on page 108) 
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Strange Ihings 


Why a New Impetus Has Been 


WORLD'S SMALLEST BIBLES. Cotlecting tiny objects In the 
Mereatin ot araen Franclovo mame Above are several of Kis Bibles, small 


By 
Thomas M. Johnson 


HERE wasan early 
and wealthy Ro- 
ronfus, who cob 


lected drinking’ cups, Far 
and. near i them, 
paying generous prices for 
specimens to add to his col 
lection. ‘The gem was a 
beautiful crystal bowl, over 
which he gloated, Proudly 
he displayed it to his friends, 
even to the Emperor 


with desire. Next day, » 
dliers called upon Petroniu 


you drink th 

Tonius, ‘andy give us the,crys- HE LIKES BANKS 

{al bow te cary ahi Post Sete, Glendale, Cait, Ban 
"Torefuse,reaiitingeringdenth Sh,tartynny, Boeing Jt 

by torture. Peteonhus poured 

the hemlock inte the crystal bowl BOLLS OF ALL 

tht had aroused the emperor's cupiity 

and drank it, Sadly, lovingly, he gazed up 

bm the beautiful baw, "The suddenly, he 

Glshed to the foot. Tt shattered fa a 

thousind twinkling rigmerts. 

tried Petroniot, "ao one elas shall have Suc ayoase bess 


han liqua ct labels 1 
maintain a large duplic Mail you 
A contrast between ancient and modem. yet, underneath, 2 


similarity. Always the collector, entranced with his collection. 
hhas made sucrifices and efforts to preserve and extend it. T 
there are more collectors than ever before, what with the 


sure of the depression and the New Deal, and the exampl 
of Franklin D. Roosevelt. ‘The President is have Bftee 
separate collections, among them his 25,000 stamps, and. his 
Sa model sad nee te ealetRaipati 

very healthy boy's life is punctuated by collection 

arrowheads, marbles, stamps, Professor Edward t- Thorse 

©, famous Columbia University psychologist, advises. the 
‘grownups to do as the boys do and find happiness and relaxation ified man Wanted, If you have one, or can get one, * 
in collecting something. Not just stamps, coins. arrowheads, write immediately.” 


antiques, old prints or old china, but extraordinary things are A man in Auckland, New Zealand, collects fishes’ earstones. 
collected, as for instance: Yes. fishes have them—all but sharks. dog-fish, and stingarees. 


“Mineral collection. formed by State Geologist. Excellent There are six, but it takes an expert collector to find more than 
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| Prope Collect 


Given to a Group of Ancient Hobbies 
a 


four. ‘They lie hidden in the fish’s brain, and through them, 3 i 
in a ‘deep groove, runs the fish's acoustic nerve. The stones 

are of lime, formed into dainty shapes. The New Zealander 
displays them in a box of small compartments with the floor 
painted black, to bring out their delicate construct 

‘The Prince of Wales has unusual collections, inch 
broidery, Knitting, and crocheting. He not only 
specimens, but he makes many of them himself. King George 
hhas a. $600,000 stamp collection. King Victor Emmanuel of 
Italy is one of the world’s greatest collectors of coins 

‘A famous collector of unusual books is J.P. Morgan, who 
specializes in ancient tomes of ecclesiastical law and Church 
history, Some of them have been restored for him with gum 
‘and paper pulp by Pope Pius NI who collects early Chris- 
tian documents, Another financier, Bernard Baruch, col- 
lects romantic fiction. Carl 
H. Pforzheimer, broker, 
saves Bibles, and has paid 
$60,000 for one, 

Gene Tunney collects 
rare, wallpaper. Aldous 
Huxley, English author, 
and Bd Wynn, Americas 
comedian, save hats of all 
sorts, of which Wynn has 
three hundred, Percy H. 
Johnston. banker, has a 
emarkabie assortment. of 
canes, including one car 

by Rasputin, the Rus- 
sian_‘monk, and one of 
wood from’ Abraham Lin- 
coln’s home. Another fin~ 
fancier, Matthew C. Brush, 
hhas 1,500 elephants—min- 
inture, of course, and of 
all materials from ivory 
or jade to wood oF rub- 


AGENTS OF DEATH 
Pitadga's probation othe 


ber, ‘Theodore N. 
telephone magnate, collected 
old Japanese sword guards and 
was an active member of an 
‘organization of collectors 
that included prominent in- 
ddustrialists and financiers, 

‘One of the most exter 
collectors today is Henry Ford, 
He is said to have spent $15,- 
(000,000 to stock his museum 
at Dearborn, Mich., with 
countless collections of 
cana, just "‘common things 
Tm opuplene 5 that,'a while back, formed 
ny PARADE part’ of everyday life in this 

ipod ‘country, 

Another great collector is 
W. Parker Lyon, Pasadena, 
Calif., expressman and for: 
mer Mayor of Fresno, now 
eight. For sixty years he has been collecting, starting at 
ight with stamps, and four years ago he built on his estate, 
Sunridge, a separate museum, partly of buildings that are them- 
selves relics, moved from General Fremont’s home in Bear 
Valley, northern California. The museum keeps alive the glad, 
bad days of the Wild West and the Gold Rush, that thrill every 
boy and man. ‘The gems of the collections are stage coaches of 
pioneer days, bullet-riddied and arraw-scarred. There are prairie 
schooners, a fire engine of 1858, and one entire blockhouse, 
barred windows. 

There is a stump from a cottonwood tree on which fifty-six 
hhorse thieves were hanged. There is a complete mining town 
saloon, with a bullet-marked bar of Gold Rush days, a roulette 
wheel ‘and a faro layout, and many old barroom paintings. 
There are spinning wheels, pioneer women's clothes, and re- 
volvers used by notorious ‘killers, Indian scalping knives and 
‘other weapons. Lyon's specialty’ is “franks,” the homemade 
stamped envelopes used by the private companies that deliv 
fered mail to the early settlers. For a single envelope he has 
[paid $500 and he has 400 albums that he values at $100,000. 


Sint AS PRET a Oe of easing eiocke eh toss His whole ‘collection i worth several times that, and draws 
asics and dates and lal conse ocing for hes visitors from all over the world. {Continued of pate 114 
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STEEL GLOBE FOR DEEP SEA EXPLORERS 


A. nvor steel ball, capable of with- 
standing the tremendous pressure encoun 
tered half a mile below the ocean's sur- 
face, has been constructed in France for 
projected exploration of the sea floor, 
‘The design was made by Georges Claude, 


MIRRORS ON CAR THROW 
LIGHT TO HEAD LAMPS 


By rite use of reflecting mirrors, a 
Michigan inventor has devised a set’ of 
headlights to overcome the menace of one- 
eyed cars, Behind each headlight isa hol- 
low cone, These cones are joined a the cen 
ter line of the radiator where two head 
Tight bulbs are inserted. The cones act a 
rellectors and the reflected light is bent 
through the headlight lenses by mirrors 
Should one of the bulbs burn out, the re 
maining one, the inventor asserts, would 
supply light (o each headlight. 


a Sa° ty AIR BLAST SHOOTS HOT 


RIVETS TO STEEL MEN 


‘Tae spectacular but dangerous practice of toss- 
ing white hot rivets through the air from forge 
to riveter has been supplanted on the Golden 
Gate Bridge, now under construction at San 
Francisco, Calif, by a pneumatic tube rivet-pass- 
ing system, The hot rivet is merely dropped into 
the tube and shot to its destination by a blast of 
compressed air, As a further safety measure, all 
workers on the bridge wear steel helmets to pro- 
fect them from accidentally dropped. tools, 


noted French scientist, who will 
conduct the explorations. The 
sphere is thirty feet in diameter 
and will be equipped with trans- 
parent ports for visual observs 

tion. Hose lines will supply’ ai 


PNEUMATIC LIFE PRESERVER, 


< 
MACHINE NUT CLEANS ITSELF © AIDS RESCUE WORK AT BEACH 


A active nut that cleans itself has 
been devised by a Spelter, W. Va., in~ 
ventor, Three grooves on its face, shown 
in the photograph at right, remove grease 
and grit from its path when it is un- 
screwed, preventing foreign matter from 
working into the threads and damaging 
them, According to the inventor. the 
self-cleaning nuts have proven satisfac- 
tory at points in a factory where the old 
method of removing a nut was to cut it 
off with an acetylene torch, 


“ 


Restanasty light and bouyant is the rescue device 
that has replaced the more cumbersome life preservers 
‘once used by southern California beach guards. The 
new life raft is a tube of thick rubber, long enough to 
be wrapped about a drowning person's body. Tt weighs 
‘only ten ounces when fully inflated but will keep a 
200-pound man aft. swimming life guard can tow 
as many as four of the tubes and by snapping a spring- 
locked hook at one end of the tube into a ring at the 
‘other end they can easily be fastened about the bodies 
of the persons to be rescued. ‘The guards, keeping clear 
of the struggling victims, can bring them to shore. 


POPULAR SCIENCE MONTHLY 


ONE OF THE FIRST musical instruments 
intl stn el nh Coad 
ropes archeologists nee fonad 
fashioned oom such a tooth 3000 years 0. 


N_ENGLISHWOMAN has 
stars in their exact places 
the sky. 


1000 pm 


‘a map of | 


EXAMINATION. of more thaw 3,200,000 
motor vehicles last year showed three ont 
of four had defects which made them dan- 
ferous om the highw 


om 


"RR 3 » 


CRICKETS are used ar watch dogs in 
Japan. Kept in cages, they stop chirping if 
a tivanger enters during the wight. The 
Sudden silence wakes the master 

SIX THOUSAND dollars is the highest 
lee coer paid Jor a buttery. Tha 


sg | 


ACLAM that weighs twice ax much as 
‘4 man grows in the South Seas. 


THE ONLY book in the world th 


STILL AND MOVIE caricatures are pro- 
duced by a new ansiliary lens invented in 
Bapland Ie tives disorted imaces of faces 


lived until tt had re 
their shells would 
the size of the ear 


‘A SHELL 30 powerfl it wil rave ws 
miles after piercing steel armor as thick 
brary Cap mnapent el 


THE FEMALE falcon is bigeer, 
‘and cas bill larger prey than the 


_ 
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HROUGH the capture of «num 

ber of its leaders, government au- 

thorities are reported to have con- 
rmed offically the existence of a fero- 
slau tebe or cult known as “Leopard 
the Belgian Congo of Africa 
Frendishly picturesque as any cannibals 
‘or head-hunters, according to fantastic 
tales that have ‘reached the ears of ex- 
plorers in the past, these savages. arm 
bemselves with metal talons like leop- 
ards" claws in order to seie and rend 
their victims Such fragments of native 
lore are now supported by evidence de- 
veloped hefore a tribunal at, Wamba, 
which convicted and condemned to death 
‘eight captives, supposed to be “Leopard 
Men,” for murders committed in a raid 
on a native village 

From these various sources it is now 
possible to piece together a fairly con- 
nected, version of the activities of this 
mysterious clan. It appears to be no rov- 
ing band of jungle dwellers, but a well- 
organized cult of fanatics drawn from the 


SCREW DRIVER CARRIED 
IN ONE END OF PENCIL 


Coxceatep under the removable cap of 
‘anew pencil is a small but practical screw 
driver. The blade is firmly attached to the 
pencil barrel, which is of a hard compo- 
sition and is strong enough to form a de- 
table Daas he capone he ae 

iver is casily remove ‘twisting 
slightly. By this unusual combination = 
necessary tool can be carried convenient 
ly in the vest pocket 'so it is constantly 
at hand for instant use. 


African Leopard Men 
Form Murder Group 


ranks of a tribe known as the Aniotos 

tive blacks of the villages, paricula 
86 who show friendliness to the whit 
are reputed to be the favorite prey of 
the Leopard Men. To carry out 
geance, the Leopard Man dons 
‘and headdress fashioned from tree bark 
and mottled in the pattern of a leopard’ 

it. Talons of forged iron, terminating 
{o razor-sharp blades, are next bound (0 
the wearer's wrists, and he grasps these 
40 the points project between his fingers, 
A short staf, its Lip carved in the shape 
of a leopards paw, completes the assase 
Sin's equipment 

Thus accoutered, the Leopard Man 
steals at night into the hut of a sleeping 
native, A quick slash of the talons severs 
the ‘victim's throat. The murderer” then 
completes his icy of wid east by 

ing the body with the imprints, of 

Bis talons and eating a tal of footprints 
with his leopard'-paw stick, Aroused by 
the murders, the Belgian goverament has 
started a campaign against the killers. 


Stage Sounds Moved at Will 


by Remarkable New Method 


DAPTING advanced scientific meth- 

ods of controlling sound to theater 
use, Prof, Harold Burris-Meyer, of Stev- 
ens’ Institute, Hoboken, N. J.. recent 
demonstrated dramatic ‘effects never be, 
fore attainable, Upon the stage of the 
institute theater, a translucent phantom 
representing the’ Ghost in "Hamlet" was 
ven a voice that followed it wherever 
it moved. Actually, this was the voice of 
a man speaking into a microphone off 
stage. His tones were first artificially al- 
tered to give a sepulchral sound, and then 


reproduced as explained in the accom: 
inying sketch and diagram. which show 
iow the apparcnt source of sound was 
shifted. Pantomime dancers seldom have 
bieath for vocal efforts, so Prof. Burris: 
Meyer supplies them’ with _ made-to- 
order voices by a similar method. Speech 
and music to come from 
‘any point within the length and breadth 
of the theater, as well as mysterious 
sounds having’ no identifiable source, 


HAND-DRIVEN FAN DRIES 
FINGER NAIL POLISH 


Pouisit applied to finger nails can be 
dried quickly with the aid of a new hand- 
operated fan. Held as shown above, the 
fan is actuated by pressing a short lever 
with the thumb. A ratchet turns the fan 
blades at surprising speed, directing a 
steam of air upon the mls which uickly 

ries them. 
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are produced at will by carefully worked- 
‘out combinations of from five to eleven 
loudspeakers of diverse types. ‘Through 
a bit of electrical magic, an audience can 
hear actors conve normal tones 
above loud music. Their voices, picked up 
bby microphones on the stage, are applied 
electrically to damp out, or suppress, in 


THE GHOST 
TALKS TO HAMLET 


terfering portions of music transmitted 
at full volume from an orchestra play- 
ing in a nearby laboratory, During a 
performance. a $04 
and stage direct 

ts speakers and microphones in or 
tas requited, and handles the mase 
of jacks, cables, and dials that control 

the complex equipment. His control 

room also contains auxiliary appara 
tus, such as a phonograph pick-y 
laum-tube oscillator providing an eerie 
wah-wah tone for special 
loudspeaker enabling the operat _ 
ten in on the entire performance, New 
thrills for theater audiences, through ap- 
plication of the new sound technique are 
foreseen by Prof, Burris Meyer, 


ROBOT MARKS TIME AS STUDENTS DRILL 


A MECHASICALassist- 
ant devised by the 
drillmaster of the stu- 
dent. corps at the Uni- 
versity of Kentucky is 
being used to mark 
time for. his prize-win 
ning unit. The robot 
speaks through an auto- 
mobile horn and its 
voice, honking at meas- 
lured intervals, can be 
heard all over the pa- 
rade ground. An elec- 
tically driven phono- 
raph turntable making 
wo contacts at each 
revolution furnishes the 
impulses to operate the 
horn. The rotation of 
the turntable can be 
regulated to any speed. 


‘Auto horn, timed by phonograph turntable, keeps marchers 
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Double Gyroplane Has Speed and Power 


)Y ADAPTING the principle of the 
indmill plane to. transport ma- 
chines capable of carrying 
loads of pawengers and freight, 
Wilford, Philadelphia, Pa., inventor, 
plans to extend the usefulness'of this type 
of craft. For this purpose more than one 
rotor would be employed. Our artist 
shows the design of « twin-rotor plane for 
which Wilford has just received a patent. 
Outwardly the windmill vanes of the gy~ 
roplane, as Wilford has named. his: ma- 
chine, resemble those of conventional air- 


SHAKER TESTS CAR’S RADIO 


‘round for automobile radio 
sets punishes a set as much in five hours as would be done 
ordinarily in three years of hard driving. Clamped to a 
ed_ platform. the set is bounced up and down by an 
blows are repeated at the rate of 3.425 

t to driving a car over an 


A xnw laboratory proving 


hi 
electric motor. The 
a minute and each is 
eight-inch rut at forty 


miles an hour. 
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craft of this type. Close inspection shows 
fan important difference, however. The 
vanes of the gyroplane, ‘unlike those of 
other craft of similar appearance, are 
adjustable in flight, adapting it to eco- 
nomical operation under widely varying 
‘conditions of load, speed, and elevation, 


‘An additional advantage is that planes, 
with rotors of the new type, may be cone 
structed ith or without wing as, de- 
sired, When used together with 
the gyroplane rotors provide remarkable 
Aesiiity of performance, as the inventor 
demonstrated the other day by flying a 
full-sized model using a single rotor, At 
Jow speeds stich a plane uses the rotor for 
its chief support, while at high, speeds it 
depends mainly upon its wings, This gives 
an unusual speed range, according to the 
inventor, permitting the craft to speed as 
fast as 180 miles an hour or to land in a 
restricted space at only thirty miles an 
hour, The adjustable vanes may be feath- 
any time during flight to offer a 
ium of resistance, and may be held 
jonary by a brake until there is enough 
‘wind to turn them. 


NO GEARS IN SILENT LAWN MOWER 


Wa and clatter are eliminated from the lawn 
employs no gears, V-belts being used to rotate the 
cutter blades. The belts pass through grooves it 
the wheels and thence over the cutter-shaft pinions, 
Rubber tires on the wheels further reduce noise. 
Since no friction bearings are used in the mower, 
its use is said to require surprisingly little effort on 
the part of the operator. 


” 


Beating Paddles Eeugel New Boat 


Fuan-uixe paddles, 
designed to beat the 
water instead of push- 
Ing vthrouh it’ are 
used to propel @ new 
German Boat, First one 
and then the other pad- 
dle is raised from the 
water “by means of 
hand levers and then 
lowered. Paddles are so 
curved that their de- 
Scent. into. the. water 
imparts motion to the 
Brat. “Good "spac is 
said to be possible, in 
the direction faced! by 
the “boat's occupant, 
and at the expenditure 
Of considerably les ef- 
fort than is necessary 
in the ordinary type of 
rowing with oars. 


FLOWERS HARVESTED LIKE WHEAT 


Ixsteap of being picked tediously by 
hand, flowers are harvested like grain in 
‘a new method worked out by agricultural 
experimenters in Missouri, ‘The flowers 
are those of pyrethrum, a species used for 
‘many years in the manufacture of a pow- 


dered insecticide. When fully developed, 
the blossoms are cut by an ordinary reaper 
and binder. ‘The bound sheaves are stacked 
like wheat and allowed to dry. Dried blos- 
soms are then separated from the stems 
by’ conventional threshing machine 


CAR GAGE WARNS WHEN 
BATTERY NEEDS WATER 


Wutes a car's battery needs water, a 
new floatoperated indicator calle visual 
Attention t0 the fact. ‘The device, built 
invoa vent cap, conssis of a short plunger 
with a. right red top 
And a float attached (0 
the lower end. When 
water in the battery is 
AC the proper level the 
ted top is level. with 
the vent eap and is 
realy seen, When the 
5 ou 0 
Sight it indeates: that 
seater fs m 


Antiriciat. respiration is 
applied 10 patient auto 
matically for days o weeks 
at a time by @ new portable 
tor of British inven- 
|. Contrasting with the 
large, tanklike devices 
troduced not long. ago 
this country, the latest de~ 
‘Vice is compact and inex- 
pensive, and permits the pa- 
tient to move about freely 
in bed, It consists of a rub- 
ber bag. securely wrapped 
atient’s chest 


with ai, the gentle periodic 
Pressure. sing. the pitient 
fo breathe normally. The 
apparatus was devised by 
Sir William Bragg, eminent, 
British scientist 
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stout of water in battery” Above diagrats Of age 


YOU CAN STILL SEE OUR 
MECHANICAL WONDERLAND. 


derland at the Chicago World's Fair. 
Thousands of enthusiastic visitors, both 
young and old, enjoyed the remarkable 

king models last year and as a result 
it is again on exhibition, Tt is on the 
ond floor of General Exhibits Building 
One, adjoining the Hall of Science. 
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the tops can see, higher 
into the skies than air- 
planes are visible from earth, Uncle 
Sam's big naval guns can ‘spread 
destzution, with an accuracy ime 
possible only a few years ago. 

All the forces of military and 
naval science are centered in these 
powerful weapons. Guided by aerial 
eyes and mechanical brains, the 
fourteen battleships can shoot be- 
yond the horizon, dropping on their 
abjectives 240 tons of high-explo- 
sive, armor-piercing shells weighing 
1,400 pounds each, every minute. 

Big gun firing on the high seas 
offers a complexity unknown during 
the World War, yet trained officers 
fand men fire these huge weapons 
with rapidity, ease, and accuracy at 
targets far beyond their vision. 

Pointers and trainers who may 
ot know at what they are shot 
ing, sit beneath the long steel guns, 
protected by heavy armor plate, 


EVEN thousand yards 
S farhe tha spotters 
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Gun 


Above, three fourteen 
inch guna on the Penn 
Wvania set at an an- 
fle of thirty degrees. 
They can hurl their 
x,400-pound projectiles 
two miles into the air 
and hit a target nine- 
teen miles away. At 
left, sight setter adjust- 
ing range and deflection 
fin accordance with or- 
ders received by phone 


By 
Awnprew R. 


Boone 


0 


er in the heavens than naval planes 


Ho he shorter-range broad 


=| 


8 send thei 
From 


‘Once the initial range is de 
Il available data 


In oval, fivesinch anti-aircraft 
fire higher than the 


short range dur 
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Giant Projectiles Hurled Beyond 


the Horizon by America’s Fleet in 


Remarkable Demonstration at Sea 


Below, an 
Hurled by 


Of fifteen projectiles » minute for each 
of these eight weapons, ‘operation 
seems simplicity itself, They are helpless 
against battleships standing off eighteen 
miles and blasting away, but when cruis- 
ers, submarines or destroyers. venture 
within closer range, they take up_ the 
battle much after the manner of their 
bigger brothers within the turrets, 

‘Three men, ear phones clamy te 
ly to their heads, run the mechanism of 
these weapons. As corrections are made 
in distant control stations, the gun layer 
matches pointers to elevate his piece prop- 
erly, a sight setter sets the sights at the 
required range and deflection, the trainer 
matches pointers to secure proper deflec- 
tion, Others of the crew shove the fifty- 
two-pound projectiles and long powder 
bags into the breach, and step back to 
await the firing 

The anti-aircraft batteries of five-inch 
guns are semi-automatic, Almost as fast 
as men can bring up ammunition, their 
Shells scream into the heavens, laying a 
terrific barrage around any airplane that 
may be overs (Continued on page 104) 


‘This sub-caliber gun, resting in the shadow of 
it ‘used 


in practice firing at distant 
‘wear and tear on the big fellows. Even dur- 
ng recent maneuvers these guna were in use 


yas 


all the side armor, against hostile gunfire. 

“Though the heavy pieces are easly co 
trolled, they: must be assured 4 constant 
supply'of ammunition 10 be effective 

rraulic rams shove the beavy pro- 
feces up through meal tubes fom the 
shell deck, twenty-five feet below, As 
each reaches the turret in its balancing 
tray, itis laid down by hand on the load 
fing tray and rammed mechanically into 
the open breech of the gur 

“Through a series of fire-proot doo 
the silken bags of powder rica citia weal Ss ecg 
magazines to handling. ro ace sate rid Se eae eee 
‘veyors pick them up and lift them swiftly Woden uprights are forty feet high 
tp forty feet to the small rooms just out-  Sra‘the raft ave rao feck tolerate 

de oper. They pass 
through interlocking doors, which cannot 

event 
‘from spreading into the magazines 
should disaster befall the turret crew. 

‘AL ast, the "powder bags roll” out 
through'a'fap door, hinged on top, onto 
the open spanning trays, which are shal 
fow, brass’ receivers set flush. sith. the 
breech of the guns. In a. split-second, 
rammers shove ‘the bags “home, breech 
plugs are closed, and spanning trays are 
pulled up clear to permit the guns to re 
Cail without wrecking the auxiliary appa- 
tutus by this violent movement. 

‘Although actually the quns’are fired 
from far-distant stations, no chances are 
taken, As each piece is ready. Uhe_ gun 
captain closes a switch flashing on a signal 
Tight, notifying the turret ofcer the piece 
may now be fired. When he sees all lights 
Burning, the turret officer in turn signals 
the gunnery officer that the turret is 
ready 10 fire, A few seconds later the 
uns jump backward on their tracks as 
the terrific explosion rocks the. ship 
quickly slide forward into position, and — 
are ready for the process t0 be repeated. Alter short-range practice, this target was riddled with shells as is evident in the 

‘Meantime, if at short range, the broad- picture. ‘The salora who fred the guns in the sham attack are posed with the 
‘side guns are delivering a withering fire target. Note, at top af the photo, the protruding muzzles of two of the mighty guns 
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is the fact that human ears judge imper- 
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fectly the direction of a remote source 
of sound, as anyone may observe at a 
sound movie. Here voices that seem to 
come from the lips of actors moving 
about the screen actually issue from fixed 
loudspeakers concealed behind it. Even 
more faulty is the ear's ability to judge 
the distance of a source of a sound, 

‘The skilled ventriloquist takes full ad- 
vantage of these weaknesses, and loses 
no opportunity to add to the illusion by 
the power of suggestion. In the “near” 
technique that he adopts when working 
with a dummy close at hand, he disguises 
his voice by speaking in falsetto. Those in 
the audience, seeing only the puppet's lips 
move, assume that the voice is its own. 
To escape making telltale lip movements, 
a ventriloquist avoids certain dangerous 
words such as those containing “p” and 
“b” sounds. Try it before a mirror, and 


Any One 


CAN LEARN TO BEA 


OS Ventriloquist 


you will see why a ventriloquist's dummy 
Asks for a quart of ale and not pint of beer. 
Where such sounds must be used, they are 
slurred over. More dificult is the “distant” 
technique by which the performer seems to 
make a voice come from a remote spot, as 
in a conversation with an imaginary person 
bichind the scenes. Here the ventriloquist 
uses strained oF mufled tones suggestive of 
distance, ‘These sounds are produced deep in 
the throat, and have no resemblance to. nor- 
tual speech, To practice them, try taking a 
‘deep breath, hold it, and attempting to make 


‘a sound in the throat. A gurgle will result 
Now 


ou exhale slowly while saying "ab," 

‘a buzzing or droning 
sound is produced, 
‘This “drone,” as it is 
known to ' ventrilo- 
quists, is the basis of 
all “distant” sounds, 
and an experienced 
performer acquires 
sufficient control of 
the throat muteley to 
make it startlingly of- 
fective, ‘The farther 
back in the throat it 


Birtery lights sone ond bulb furnishes smoke 


is produced, the more remote its apparent 
source seems. Gestures, glances, or head 
movements replace the dummy of the 
“near” technique in suggesting the exact 
spot from which the sound is supposed to 
come. This trick is responsible for the 
popular impression that the ventriloquist 
‘can “throw” his voice, or make it issue from 
aplaceat some distance from the speaker, 
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ELEVATOR LIFTS CARS IN NEW 
DOUBLE-DECK AUTO CARRIER 


A 


ut-1N elevator enables a new 
streamline semi-trailer to carry three me- 
dium-sized automobiles at once. The frst 
car loaded is run up an inclined track 
heading into the overhanging nose of the 
trailer, By means of cables, the rear end of 
the track is raised and another car is run 


RAZOR CATCHES LATHER 


A New drip-proof safety razor just 
laced on the market in Germany makes 
it possible to. wear a shirt while. shaving 
without staining it with flecks of lather. 
A half cylinder fitted beneath the guard 
of the razor, as shown above, forms a cup 
to catch the lather as it is scraped from 
the face by the razor, 


under it. The third car occupies the 
rear, The trailer is built of light- 
‘weight magnesium alloy metal and 
is only forty feet long including 
the tractor. It is used to deliver 
automobiles from the factory to 
local distributors. 


MIDGET MOTOR DRIVES POCKET FAN 


Peep tnee gabon hog tncrme 
ly developed, promises hot-weather 
lief for in public places Tt 
ered with a midget hotor just 
a little more than four fifths of an 
inch long, or about the size of a 
of thread, operating on current from 
fan ordinary flash-light battery. The 
blades of the miniature fan are folded 
‘down alongside the case when it is car- 
ried in the pocket. The diminutive size 
Of the motor is seen by contrast with 
the man’s hand in the photograph. 


ied by s Rashi battery. The 
Sine told for carping in pocket 


SCREEN KEEPS RUST OUT OF RADIATOR 


Avrososite cooling systems are kept 
free from accumulations of rust by means 
fof a new device designed to screen out 
the rust particles, It consists of a screen 
‘which is inserted in the hose leading from 
the radiator to the water jacket of the 
engine. Having a surface three times as 
large as the hose section, the screen per- 
mits a free flow of water. No rust can 
adhere to the screen, as the vibration of 
the engine shakes it loose. The rust par- 
ticles drop to the bottom of the device, 
which can be easily cleaned by removing 

the screen. A 
thumbscrew makes: 
the removal of the 


pile, being effect 
by’ cutting a gap 
in the hose connec- 
tion for it. 


DRILL STAND IS TILTED 


A pnitt of any size desired can be se- 
lected instantly from a tilted drill stand 
of new design. In the ordinary holder, the 
rows of drills obscure the numbers indi- 
cating the sizes. The new holder has a 
folding leaf attached to the rear edge of 
the hase. When this leaf is extended, the 
holder is tilted at an angle that keeps the 
size numbers directly in the line of the 
user's vision allowing a choice of any drill 
to be made easily 
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Insect Plane Deviened to Hover in the Air 


IvconroraTiNG radical new principles 
of flight, one of the strangest airplanes yet 
built is being tuned up by its English in- 
ventor for a trial ascent, It is known as 


TRAVELER'S SUIT HANGER 
KEEPS TROUSERS HANDY 


A sew combination  suit-and-trouser 
hanger, recently put in use in sleeping 
‘ears by an English railway, makes it pos- 
sible for a male passenger to get his trou- 
sers on or off the hanger without disturb- 

his coat and vest. ‘The designer recog- 
nized that trousers are taken off last at 
night and put on first in the morning, 


MOVING LIGHT ON CAR 
SIGNALS FOR A TURN 


A sror of light travels from left to 
right or in the reverse direction to show 
‘which way a motorist is about to turn, in 
new electric signal introduced in France 
‘As in animated electric signs used for ad- 
vertising. purposes, the effect is. produced 
bby a rotating contact that causes each of 
a row of lamps, shown at right, to be 
flashed on momentarily in turn. A steer- 
ing wheel switch sets the signal in action, 
and its moving light is easly seen. 
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the insect plane and it is expected it will 
bbe able to hover in the air as an insect 
does, This is to be accomplished, the in- 
ventor says, by motordriven rotating 


wings attached at right angles to each 
side of the shedlike fuselage. “The revolv- 
ing wings, each consisting of three vanes, 
will provide the necessary lift, 


LOGS IN CANAL LOOK LIKE BIG GLACIER 


Sustater of winter, the Millykoski 
Canal in Finland has its glacier. 

Jusion, striking when viewed from the air, 
is formed by millions of logs floating 
down the canal, from the richest forests in 
the country, to the giant sawmills that 


line the canal. Skimming over the canal 
in a low-flying plane, a photographer 
snapped the remarkable picture of the 
slowly moving mass of logs, that is re- 
produced above, thus making permanent 
record of the unusual scene, 


AUTO KEYS COLORED 


ae clos a 
ed to new type 0 
Eutomobile key’ make 
it posible 10 sleet 
instantly the right ey 
for particular lock. 
The 


Reo 


key is red, the trunk 
or deck key blue and 
yellow. 
Color is applied by an 
electrolytic process. 
‘The keys are made of 
aluminum alloy and 
three of them weigh no more than one 
ordinary ey and are sald to be equally 


ss 


EXPERIMENTS 
with 
STEEL BALLS 
AND MAGNET 


YOU look up into the 
starlit sky and realize 
that every point of twin- 
‘ding light is a sun, your 


imagination may picture 
thousands of solar systems like our own 
with tens of thousands of worlds circling 
round their suns, 

‘This is a fascinating speculation, but 


How the 
Planets 
Were Born 
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Theit f 
the result of an accident so rare that it 
‘may never have occurred before in our uni. 
verse. This accident was the near-collision 
of two suns, our own and a wanderer. 

‘The story of what happened when these 
two gigantic, white-hot globes passed each 

other is today the gener- 

ally accepted story of 

jon, as far as our 

earth and its sister plan- 
ets are concerned, 

As the wanderer ap- 
proached our sun nearer 
and nearer, the intruder's 
gravitational attraction 
began to raise great tides 
fn the fuid substance of 
‘our luminary, just as the 
moon now raises tides in 
our earth's oceans. 

But the tides raised on 
‘our sun by the approach- 

1or's pull were not 
matter of a few feet 
1¢ sun's ocean of fiery 
matter was pulled up in- 


and nearer 
rushed the intruding sun, 
and higher and_higher 

¢ the attracted promi 
ence, until at the visi 
tor's point of nearest ap- 
proach, the drawn-out 
‘matter "was completely 
torn of from our sun 
and floated in space as a 
flaming streamer. 

From this pulled-out 
streamer the planets of 
our system were gradual- 
ly formed and condensed, 

The process by which 
this creative accident 
may have taken place 
can be vividly illustrated 
with a few dozen small 


steel balls, such as are used in ball bear- 
ings, and a simple bar magnet. The freely 
rolling mass of tiny steel balls can be 
made to represent the flowing, fluid matter 
fn our sun and the bar magnet can repre- 
sent the gravitational force of the wander- 
ing star. 

“To represent the sun in this way, the 
writer took a little cellophane from a 

fette package and folded up a strip of 

veral folds thick and about an eighth 
an inch wide. This was then curved be- 
tween the fingers and cemented to the 
glass ina large photographic printing 
frame, A small gate, slightly wider than 
‘one of the steel balls, was left in the wall 
of the ring stuck to the glass. 

‘When this litle corral, about the size of 
a twenty-five-cent pivce, was cemented to 
the glass, and fully dry, 7 filled it with the 
small steel balls. ‘This cellophane ring, re- 
taining the balis, thus represented ‘our 
primeval sun before it had any planets 
circling about it 

Twas now ready for the approach of the 
wandering sun which was to produ 
cosmic accident from which it is be 
four system developed. T let thi 
sun, or rather its gravitational force, be 
represented by a good-sized bar magnet 
Holding this magnet in my hand, I moved 
it nearer and nearer to the litle corral of 
steel balls, representing our sun 

‘When the magnet came directly oppo- 
site the gate in the cellophane wall, the 
balls were drawn out of the gate'in a 
row, one sticking to the magnet and each 
following ball sticking to the one before 
it. As the magnet moved on, the streamer 
‘became curved—in other words, its revo- 
Tution around the sun was started. 
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Crude as this apparatus 
is, it serves, to. Mustrate 
vividly how the streamer of 

forming. matter. was 
Grawn out of our sun by the 
Dull of the wandering fumi- 
ary which fad intruded 
upon our peivacy 

"To form an idea of just 
how large the space is which a sun has at its 
disposal imagine a single speck of dust hang 
ing by itelt at the center of a big. railway 
terminal, This represents. the condition in 
the crovided part of space embraced in our 
salaxy or Milky: Way, In the less crowded 
parts, the grains of dust" would be several 
Tales apart 

Tt isn't surprising that collisions, or near 

collisions, stich as the one which astronomers 
think pave rise to our streamer of planet- 
forming ‘material, ace rare events. 
‘They are about as ikely asa collision 
between a single intruding grain of 
dust with the single isolated grain of 
‘dust Suspended at the center of the 
railroad ‘station. 

‘But once the wanderer arrived in 
the neighborhood of our sun, the 
ejection of a stream of planetesimal 
taaterial from it was easly caused 

Pictures taken during an’ eclipse 
show great flaming prominences ex- 
tending from the bun outward into 
space. These prominences ean be seen 
mot only’ during eclipses but at any’ 
time through a spectroscope attached 
toa telescope. Since they are some 
times elected to a belght of over a 
‘Quarter of a million miles, itis easy to 
See how the powerful atiraction of 3 
Visiting sun could extend one or more 

into a stream of matter sev- 
ion miles long. This streamer. 
tnce it had begun to rotate around 
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Unique Cosmic Accident, Caused 


by the Intrusion of Giant Star, 


Made Possible Our Solar System 


By 


the sun, would not be drawn back into it 
Being of uniform density, this streamer 
would tend to condense itself around a 


GayLorRD  ™ber of comers 


At first these masses, produced by con- 
densation, tended to be uniform in size. 


Jounson Bsn fomen ur rth ict a 


ice, just as rain drops are condensed 

a vaporous cloud 
But soon the mutual gravitation com- 
bined and condensed the planetesimals 
(miniature microscopic planets) around a 
few well-defined centers, 

‘The final, or rather the present, stage 
‘of the process is crudely represented by 
the steel balls of graduated sizes shown ji 
fone of the illustrations. There the indi 
vidual rain drops, or planetesimal 
shown after they have combin 
edly to form 
‘or planets. Not 


e how the larger planets, 
also having the largest number of moons, 
were formed near the center of the prim: 
itive streamer, where planet-forming mat- 
ter was most’ abundant. Also notice that 
the space between Mars and Jupiter is 
eccupe by a swarm of small plants, or 
asteroids, 

Tt is supposed that the conflicting at= 
traction of the sun and Jupiter has pre 
vented this ring of the ofiginal planetes 

‘mals from getting together to 
form a single large body at 
in the solar system, 
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‘Torpedo-Shaped Boat Rpesds on Hidden Fin 


A smzasuixen, torpede-shaped motorboat 
that is expected to set new specd records has been 
completed by boys of the Rocky River High 
School, Cleveland, Ohio. In working out the de- 
sign for their odd boat. they incorporated the 
hydrofoil principle introduced not lone ago by 
Dr. Oskar G. Tietjens, Westinghouse research 
engineer (PSM. Oct., “33, p. 26). This com- 
prises a transverse fin or plane beneath the boat, 
‘on which it glides as it reaches full speed. As a 
result the fifteen-foot. speesdster skims the sur- 
face like a water insect, with little 


‘Above, lrpedoshaped boa built by Cleveland 
ane young. mechar 
a'veots Shu tbecvasee can bs been 


TINY POCKET WIND GAGE 
DESIGNED FOR AVIATORS 


SMALL enough to be slipped into a 
pocket, an aviator's hand gage for mes 
tring wind velocity has been developed in 
Rustia, Its dial is no larger than a watch 
face nd the shalt sporting the whiting 
wind cups extends 

few tnches above the fo: 
strument, shown below 


cy 
fare 
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MECHANICAL BOOKMARK 
KEEPS YOUR PLACE 


Waexevex you lay down your book, 
a compact lithe device, receatly placed 
fon the market, automatically Keeps 
Sour place. "The mechanical bookmark 
Consists of a clamp that is attached (0 
book, and a thin wire. marker beld 
bby-aspring. As a page is turned, the 
marker snaps into place upon the new 
leaf. Its operation is ted at 
Tight, the upper view showing it while 
the book is being read and the lower 
picture with the book closed and the 
trire marker in place 


DIVINING ROD FINDS WATER MAINS 


Waren mains accidentally 
lost “when old landmarks 
‘were destroyed for the con 
struction of roads and new 
buildings are being found 
in England with the assist- 
ped dlvting ro. “Te ved 
ing x 
isa shallow square box 
connected by wires with a 
battery and telephone re- 
ceiver. Current passin; 
from battery to receiver is 
affected when the box is 
placed above buried metal, 
As at right, and the result 
is an audible signal. Engi- 
neers by this means can 
trace the course of the old 
mains, 


TRANSPARENT RULER AIDS 
DRAWING OF FIGURES 


A rurxinte, transparent ruler, ssid (0 
be the only one of its kind in the United 
shown in the photograph below. 
vided into onehth- and one-six 
inch squares so that margins, ol 
and scales for music ‘may 
be made without dots. Curved lines may 
bbe made by using the raler edgewise. 


‘Squares, oblonga. and curves may be drawn with 
‘Sane by meann of this Beribley fanaparent ruler 
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Sunstanrxes, equipped with a newly de- 
veloped telescopic aerial just adopted by 
the British navy, may receive radio direc- 
tion beams even’ when submerged. Ondi- 
narily, submarines are deaf aswell as 
blind when they dive, and when they rise 
to the surface in darkness or fog their po- 
sition can be determined only by dead 
reckoning. With the new seria, bearings 
may be taken, while submerged, with the 


RADIO AERIAL GUIDES SUBMARINE UNDER WATER 


aid of any known beam station. The aerial 
does not interfere with the under-water 
navigation of the submarine and the de- 
vice is suid to be as nearly accurate as any 
radio compass on a surface steamer. The 
mast bearing the aerial is set in a tube 
permanently fixed to the hull just aft the 
conning tower. When needed, the mast is 

‘upward through the tube, Operat- 
Ing gears are inside the tube. 


‘Above, arcow pois 
tothe ta 
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MAN, WEARING AN ASBESTOS 
SUIT, SAFE FROM FLAMES 


Weanixc a new asbestos suit recently tested 
at Slough, England, a man may’ walk through 
the fiercest flames without the slightest danger 
of being burned. The fireproof suit consists of 
4 main garment covering. the body and limbs 
in the manner of a mechanic's jumper suit, 
hheavy shoes and mittens, and. cylindrical 
mask with a long valance, as is shown in the 
Photograph above. During the tests, aman 
Wearing the suit entered a flaming and smoke- 
filled building, recovered heavy objects, and 
emerged unscathed, it is said, from the un- 
usual and severe ordeal 
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TOY PUTS MOVING COMICS IN HOME 


Axtstatep cartoons for 
the play room are provided 
by a new comic-strip pro- 
jecting toy. Films used in 
the device bear four draw- 
ings of an object in difier- 
ent positions, ‘There is a 
separate light behind each 
figure and the child oper- 
‘ator can light these bulbs 
alternately by moving 3 

like contact over 

tact points. The 
images flashing alternately 
‘upon the miniature screen 
sive an amusing illusion of 
motion. Current for the 
projector is furnished by 
two flash-light batteries 
Each film has four illustra- 
tions of a subject and 
when flashed on the screen 
they are highly realistic 
delight ‘the children, 


Projection toy which, by meant of 
‘Ssahing light, ehrows moving come Hs 


NEW CAMERA GIVES DEPTH TO PICTURE 


‘seen at upper tight, will possess Lifelike depth 


sessing elite depth can 
‘snapped by anyone with 
an inexpensive camera that 
hhas recently been placed on 
the market, The exmera is 
composed of two separate 
units clamped together, their 
shutters being operated. by 
a single lever. ‘The prints 
are inserted in special die 
utc and observed oy 
means of a viewing. racl 


Ey'means of identi'ying 
tanks onfilm and. print 
this ean be done easily 
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Helpful New Tools 
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XPERIMENTS with air form an 
inexpensive pastime for the home 

laboratory, Air is easily obtained, 
costs nothing, and can be used in 
hundreds of fascinating tests that require 
only the simplest of apparatus 

For instance, with an ordinary eight- 
ounce nursing bottle, a cork, and a few 
inexpensive chemicals, the home experi- 
enter can measure the amount of oxygen 
in the air, All that is necessary is to place 
‘oxygen-absorbing chemicals in the bottle, 
shake the bottle, and then hold its neck 
under water as the cork is removed 

To begin the experiment, place enough 
pyrogallic acid in the bottle to. bring the 
Fevel'of the liquid up to the eight ounce 
graduation when the bottle is corked and 
inverted. ‘This means that only the neck 
and a small portion of the top of the bottle 
contain liquid, thus leaving eight ounces 
Of air, ‘Then drop five or six small pieces 
Of solid hydroxide, such as lye, into the 
yrogallic acid and quickly replace the cork. 
‘The pyrogallic acid should be made by dis- 
solving a teaspoonful of pyrogallc acid 
‘crystals in an equal quantity of water. 

‘To mix the chemicals with the air, the 
bottle must be shaken. At first, the liquid 
‘will {um brown but as more and more of 
the oxygen is absorbed it will get darker 
and darker until it is almost jet black. At 
this point, lower the bottle neck into a 
container ‘of water and carefully loosen 
the cork. As the water rushes in to take 
the place of the absorbed oxygen, raise 
and lower the bottle to keep the inner 
Tiquid at the same height as the surround 
ing water. Finally, carefully read the total 
volume in ounces on the graduations at 
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the side of the bottle. 

If the experiment has 
been performed carefully, 
‘you will ind that approxi- 
imately one and one half 
‘ounces of water have en- 
tered the bottle. Since the 
water replaced the ab- 
sorbed oxygen. this will in- 
dicate that eight ounces of 
air contain one and one 
hhalf ounces of oxygen or 
approximately twenty per- 
cent by volume. 

Although the small 
amount of caustic (Iye) in 
the bottle will have little 
‘or no effect on the skin 
‘whenit is dispersed through 
the water in the container, 
the bome chemist can pat 
his hands with vinegar to neutralize any 
possible action of the base 

Another simple experiment with air, that 
demonstrates the important part that oxy 
gen plays in combustion and explosions, 
can be performed with a mailing tube, 3 
cork or rubber stopper, and a short length 
of half-inch diameter glass tubing. Mount 
the mailing tube at an angle of forty-five 


How Home Chemist Can Measure the 


and AIR 


2 For Your Laboratory 


degrees as shown, fit the glass tube to the 
‘upper end by means of the stopper, and 
Jeave the lower end open to the air. 

“The first step is to fill the large card- 
board cylinder with illuminating gas. This 
‘ean be done by applying the rubber hose 
from your gas burner to the glass tube at 
the upper end of the cylinder. As the gas 
centers the system it will push the air out 
When pure gas starts. to flow from the 
‘open end of the tube, close the gas burner 
land disconnect the rubber tube 

Being lighter than air, che gas then will 
work its way back through the cylinder 
and issue from the glass tube, Light this 
improvised jet and watch the lame care- 
fully. At first, it will burn with a lazy 
yellow flame, showing that it is unmixed 
with air. As it burns, however, air will 
enter the gystem and mix with the gas and 
soon the flame will appear to be stronger, 
and gradually turn to blue. 

When the fame becomes sharply dex 
fined, showing that the mixture is half air 
and half gas, it will dart suddenly into the 
glass tube ahd burn its way with increase 
ing speed toward the large cylinder. When 
it finally reaches the mixture inside the 
railing tube, a loud “pop” will be heard 
asthe airand gas explode. Since the lower 


Amount of Oxygen in the Air 


deed bortie 
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fend of the tube is open, however, and 
serves as a safety valve, this explosion 
‘vill not be dangerous, 

“The initial fame that burns at the tip 
of the glass tube illustrates ordinary com- 
bustin Ip sow ant ut However 
the percentage af air (oxygen) increases, 
the combustion becomes more and more 
rapid until finally it flashes back into the 
‘Mlinder and burns the mixture almost 
instantaneously. Thus explosion differs 
{rom ordinary burning only in the speed 
with which the reaction takes place. Com 
bustion is slow burning while an explosion 
sa rapid combination of the combustible 
withthe oxygen in the 3 

‘This same simple sct-up of apparatus 
also can be used to show the effect of 
‘cooled fame on combustion, The experi- 
Int it performed ax before xcept tha 
'halfanch long wad of ordinary ‘copper 
Screening is pushed halfway through the 
lass tube. 

‘When the gas is lighted under these eon- 
ditions, it burns a8 before until ie starts 
{tsdownvard trip through the tube. When 
{t reaches the sereening a peculiar thing 
happens. ‘The metal, dissipating the heat 
‘of the flame and conducting it to the sur~ 
rounding glass, cools the flame below the 
burning temperature of the mixture and 
the combustion stops, Tt is this cooling 
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effect of metal screening that forms the 
basis of the explosion-proof caps used on 
breather pipes and vents leading from 
tanks of gasoline and other inflammable 
liquids. 

‘Although when we hear the word com- 
bustion we usually think of a flame, it al- 
so can be applied to any reaction in which 
4 substance unites with oxygen. The rust- 
ing of iron is a good example of this slow 
combustion. No flame is present but the 
iron gradually unites with oxygen to form 
iron oxide better known as iron rust. Iron 
filings scattered into a flame will burn, but 
the same reaction will take place if they 
are merely exposed to the air. The combi 


nation will be (Continued on page 100) 
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EASY-TO-MAKE 


Electric 


asaestos 
coven 
eating 


if your home laboratory 
boasts a high-grade gas burner, 
the electric test-tube heater il- 
ustrated will prove a useful piece of 
supplementary equipment. It can be 
constructed easily and the only expense 
consists of twenty-five cents for a toy 
electric iron to furnish the heating ele- 
‘ment and a few cents for fire clay. The 
body of the heater is made from a tin 
an and the legs can be cut ftom scrap 
‘meta 
Carefully remove the element from 
the 110-volt iron and cut about an inch 
from its length. Connect the two ends 
to the terminals of a regular screw- 
type electric plug, either by means of 
the screws, if the plug is of that type, 
of by crimping the metal aver the wire 
and applying a bit of soft solder. Then 
ingert the plug in a hole cut in the side 
f the tin-can heater body and solder 
it in place. The receptacle end of the 
plug should project on the outside. 
In preparing the body of 
the heater, first lay a half- 
inch foundation of fire clay 
and water mixed toa dough 
in the bottom of the can. 
‘Then wrap several thick- 
nesses of paper around a 
large test tube, coil the 
heating element around it 
fas shown, and brace it up- 
right in the center of the 
‘can. Finally, pour in the 
remainder of the clay. 
bringing it fush with the 
top of the can. The paper 


{s used to prevent the clay from stick: 
ing to the tube. ‘The test tube serves 
merely as a form for the hole. 

When the clay has hardened, care- 
fully ‘remove the test (ube and the 
paper, plug one end of an extension 
ord Into an electrical outlet and the 
other end into the heater, and allow 
the elay to season and harden. Tf, when 
you try out the heater, you find that a 
{est tube of water becomes coated on 
the outside with tiny droplets of mois- 
ture, it indicates that the clay ig not dry 
and ‘the seasoning and heating should 
be continued. 

‘Asa finishing touch, the heater can 
be supplied with a switch, wired into 
the extension cord, and three tripod 
legs. The legs can be cut from sheet 
metal and soldered to the bottom of 
the can. To heat a test tube, simply 
atop iting the bole and tu on the 
current. You 


ance and will protect the fire clay. 


Heating element ts called 
ser'is re clay foundation | 
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Question: 


eres) 


How much heat can a person stand 
without dying? F. J., Youngstown, O. 


the Answer 


‘TO PUT an end to heated argu- 
‘ments on hot nights, here are 
© the figures: If the temperature 
ff the human body’ rises much above 107 
degrees Fahrenheit, death is. almost cei 
tain, Normally, however, our perspiration 
keeps us cool and we can stand temper- 
atures much higher than this. The next 
time you and your neighbor think it is 
hhot-and contemplate the relief of dying 
remember that men have worked in Death 
Valley under a sun that often sends the 
thermometer skyrocketing to 134 degrees 
in the shade, 


Maybe Newton Knew 


WHY 15 it that when you drop an 
1. apple a soft brown spot, appears 
¥en though the skin is not broken. I've 
always thought that the inside meat of 
fn apple had to be exposed to the air be- 
fore'it would rot—L. C., Bonsteel, S. D. 


A—Up until now, our interest in apples 
bas always waned with the brown spots 
Nevertheless what you say_about a. rot 
ting. apple is true. Apple 

a colorless chemical. 

to the air, it unites with the oxygen and 
forms a new compound that is brown. In 
the case of a dropped apple, the skin is 
smashed even though it looks intact. Be- 
ing porous, it allows the air and oxygen to 
set Inside land the colorless chemical does 
the rest. So. you can chalk your next 
hrown-spotted ‘apple up to chemistry. 


Ugly, But Not Deadly 


NOT LONG ago I heard two men 

}+ arguing about the evils and bene- 

fits of bread mold, One insisted the mold 

is harmless and has positive food value 

while the other maintained that it is dead- 

ly, Can you tell me who is right?—E. M. 
Westport, Pa. 


sn it is exposed 


ot 


A—According to medical authorities, no 
common form of mold is a deadly poison 
‘80 matter how unappetizing it looks. In 
fact, strange as it may seem, the same 
mold that forms on bread often is used 
to season roquefort cheese. The mold cul- 
tures are first grown on bread and then 
ransferred to the cheese when it's ready 
for ripening, 


Inch Measures Gallons 


OUT HERE in the dry regions, we 
+ don't get much rain so we at least 
like to talle about it. Just as a matter of 
curiosity, I'd like to know just how much 
water falls when there is an official inch of 
rain?—F. H., Phoenix, Ariz, 


A—It all depends on how much terri 
tory it covers. Approximately 27,000 gal- 
Tons will fall on every acre of ground. Tt 
hhas been estimated that if the five and 
‘one half billion gallons that moisten New 
York City every time there is an inch of 
rain could be collected, it would supply 
New Yorkers with enough bath, cleaning, 
and drinking water to lst five days. Even 
in your own fair state, that lays claim 
to being one of the driest in the country, 
fan average of some 200,000 gallons of 
‘water fall on every acre each year, 


Barbers Were Surgeons 
LL. 5M ATIANTA, Ga. The of. 
f» gin of the red and white striped 
barber pole dates back to the early days 
when surgery was practiced by barbers. 
‘The red stripes represent blood while the 
white stripes symbolize the bandages. 


Holes Hold Water 


IN EXPERIMENTING with 

+ sponges recently, I found that 
foth the rubber and the natural variety 
will hold more cold water than they will 


me and 
Einstein! 


bailing water, Why should this be tre? 
EF. B., New York, N. Y, 


A—Although we've never tried it, what 
‘you say about sponges is true, This queer 
action is laid to the fact that the cold 
‘Water creates a greater surface tension than, 
hot water. This increases the capillary 
action and the sponge sucks up more 
cold water to quench its thirst 


A One-Fly power Motor 


QQ. NATH, ALL (of the sao, enerey 
+ that is sent out into the air every 
thy, 


seems to me that it could be used 
as a free source of power. Has anyone 
ever succeeded in harnessing the power 
to run a motor?—M. D., Baltimore, Md, 


A—No. Aside from serving to perk a 
Sensitive ‘radio set, there's very. little 
power in a broadcast radio If you 
‘were a fly climbing one inch up a vertical 
wall, you'd use the same amount of power 
that’ would be picked up in thirty-five 
years by a New York station with a one- 
oot antenna receiving broadcast. signals 
from the largest transmitter in California. 


Who's To Be The Victim? 
Q, CAN YOU sly me with a sm; 

+ ple formula for tear gas? I would 
iike to use it as the basis for an experi 


‘our high school chemistry labora- 
W,, Somerville, Ala, 


A-—In the interests of safety, we might 
answer your query with the one word, 
“onions.” However, "formaldehyde" 
seems more fitting for a chemistry class, 


ply expose a formaldehyde solution 
to the air and it will give off enough gas to 
give your whole class a good cry, 


Acid Test for Gold 


SINCE THE rise in prices paid for 

+ old gold, I've been busy collecting 
ie family’ old jewelry. Now that I have 
it all corralled, { can't separate the brass 
from the gold. Is there any simple, in- 
expensive test that I can use to eliminate 
the brass pieces?—L. P., Phila., Pa 


ANitric acid will do the trick, but if 
you aren't careful it wi inate the 
‘brass entirely. Ni dissolve 
bbrass while it will not attack gold. This 
same test, by the way, can be used to 
inguish platinum from silver. Tt will 
issolve the silver but not the platinum, 


Let Sleeping Snakes Lie 


A FEW months ago you published 
+ “an article on snakes and snake 
Senom, Living in (Continued on page 107) 
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“Left, soaking « phonograph 
fecord im belling wat 
ian be 


Insulators Cut from Phonograph Records 


IEN a doublet short-wave anten- 
tna must be placed some distance 
from the receiver, a large number 

of insulating blocks will be required for 

the long transposed lead-in. If ready-made 
insulators are not available, satisfactory 
substitutes can be made from old phono- 

‘graph records, Simply mark out the 2¥5- 

in, squares with a pencil or a knife, soak 


Boosting Filament Transformer 


LMOST every radio experimenter has 
‘at some time or other come to the sad 
realization that the filament transformer 
he has on hand fails by half a yolt or so 
match the requirements of the set he 
is building. If a toy transformer, of the 
electric train type, is available, however, 


a 


Novel Soldering Iron 


ROVIDED with a special balanced handle, a new type of 
inexpensive soldering iron requires no. space-consuming 
‘support to prevent it from scorching your bench top. When 
rested on any flat surface, the weighted handle automatically 
Even if the iron is left on 

and forgotten, there is little danger of fire since the heated 
end is suspended far enough away from the bench or table 


lifts the hot tip out of danger. 


to make burning im- 
sible, Besides this 
alanced feature, the 
new ion also boasts 
an air-cooled handle 
and an easily re- 
moved soldering tip. 


satanceo 
Thon 
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the records in boiling water until they are 
soft, and then cut them to shape with a 
pair of sharp scissors. AS soon as they 
are removed from the heat. they will hard- 
‘en and the four 4-in. holes can be drilled 
for the lead-in wires. AS is the usual prac- 
ia ils deste sanzas ie tng 
transposition blocks shoul ce 
every fifteen inches—A, W. A. 


oltage 

this difficulty can be overcome easily with- 
‘out complicated. wiring ‘or additional ex- 
pense. By: placing the toy transformer 
the primary. circuit of the filament 0 
as-shown in the diagram and varying the 
voltage by means of the adjustable tap 
Sitch onthe toy transformer, the fae 
‘ment transformer voltage can be stepped 
tp one or two volts—F. G., WoVR. 


Vernier Adjustment 


OS, h shor, seeciver. using the 
old-style direct-drive tuning dial, a 
yemnier adjustment can be obtained ‘by 
holding the rubbertipped end of a lead 
pencil against the panel and the edge of 
the dial. Turning it moves the dial. 


Radio Ideas 


FOR ALL SET WORKERS 


Change Grid Leak 


F THE results you are getting with your 

‘home-built short-wave receiver fall short 
of your expectations, try changing the grid 
Teak value. Although 3 resistance of one 
megohm often is speciied, a larger unit 
Sometimes will give much better results 
grid leak that will work perfectly in one 
version ofa circuit may prove too small in 
nother, To play safe, keep a supply of 
‘one, three, and_five megobim resistances 
fn hand and substitute: various values in 
the circuit to find which works best. Many 
experimenters prefer the variable type of 
rid leak for this reason since it can be 
Xaried to give a lange variety of resistance 
values—A.'S 


Miniature Switch 


Resembles Rosette 
ESEMBLING a tiny decorative ro- 
‘ette, the miniature single-pole, 

gle-throw switch shown in the illustration 
{5 the latest piece of spaceaaving equip- 
ment available to the amateur set builder, 
It is sturdily constructed, requires only a 
single small hole for mounting, and when 
in place projects only 34 in. from the pan- 
1.” Although designed as a regular on-of 
switch, its design makes it particularly 
Naluableas a control for supplementary 
reuits 


Seldering iron with balanced handle that keeps point from burning the table 


os 


Dual-Wave Portable 


EIGHING less than nine 
pounds complete, this dual 
weave, portable, wil prove an 

vacation luggage. It is easy to build and 
its slight cost will be more than offset by 
the hours of radio fun it will bring to you 
in your car, Your canoe, and your sum- 
mer camp, 

Although its durable aluminum cabinet 
measures only 6 by 7 by 10 in, overall, it 
hhouses the entire receiver, including the 
batteries. In fact, if the head band is 
eliminated, even the earphones can be 
neatly stowed away for transportation 

‘The two-lube circuit, consisting of a 
screen grid regenerative detector feeding 
into a lightweight resistance-coupled am- 
plifier, is simplicity itself. Designed to 
‘Operate with a set of two plug-in coils of 
commercial manufacture, it will cover the 
short-wave as well as the broadcast bands 
from 100 to $50 meters. ‘The parts are 
easily obtained and, including batteries 
and tubes, will cost you less than fifteen 
dollars, 

sto the battery supply, a small 45-volt 
battery of the portable type serves as the 
B source and an ordinary 4.5-volt C bat- 
tery feeds the series-connected 2-voltfila- 
ments of the type °32 and 30 tubes. The 
B battery will out-last the summer season 
and the A battery will give more than 
fifteen hours of continuous use. 

For the broadcast band, the portable 
will operate with almost any antenna sys- 
tem. In tests near New York City, a few 
feet of wire thrown at random over the 
roof of a car was used as an aerial while 
wire clipped to the running board served 
as the ground. Of course, on the shorter 
waves a longer antenna and a beiter 
ground gave better results. Under good 
conditions the outfit produced sufficient 
volume on the broadcast band and several 
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amateur phone stations to operate a mag- 
netic speaker. 

Although the cabinet can be made by 
the amateur from sheet aluminum and 
ready-cut aluminum comer posts, the 
small amount thus saved will be more 
than offset by the bother and additional 
work. Standard shielding cans of just dhe 
Fight\ size can be purchased assembled 
and drilled to specifications for only a 
trifle more than the materials alone would 
cost. The strap holders for the two bat- 
teries, the subpanel, and the coil socket 
bracket can be bent from sheet aluminum 
and. bolted in place. 

‘To make the operation of the set as 
simple as possible, a batch has been pro- 
vided to allow the plug-in coils to be 
changed without removing the top of the 
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is merely a 234-in. diameter 
hole cut in the rear of the cabinet and 
fitted with a standard circular coil-shield 
cap. Caps of this sort can be obtained 
from most dealers in radio parts, 


NOTHER smaller hole cut in the left 
side panel of the cabinet allows the 
antenna trimmer condenser (3-83 mmf.) 
to be adjusted easily. A small screw driver 
or a bone-handled penknife inserted in the 
hole can be used to turn the small adjust- 
ing screw. If desired this set-up can be 
improved still further by soldering a short 
brass rod, fitted with a rubber knob, to 
the head of the adjusting screw so that 
projects through the hole. Simply turning 
the insulated knob will adjust the trimmer 
plates and no screw driver or penknife 
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‘will be necessary. ‘This improved construc- 
tion is shown in the drawings 

‘Although a neat subpanel arrangement was 
used in the original outfit as a mounting for 
the two tube sockets, fixed resistances, and 
condensers, it can be eliminated in favor of 
surface-type sockets mounted directly on the 
base of the cabinet. This method of con- 
struction will be simpler and, in the case of 
the amateur who may desire to experiment 
further with the circuit, will provide easier 
‘access to the parts and’ tubes. 


the photographs, the three 
controls are mounted on the 
front panel. They consist of the .00014 mi- 
crofarad variable condenser connected across 
the grid winding of the plug-in coil, the 
500,000 ohm potentiometer regeneration con- 
‘rol, and a simple on-off filament switch, To 
give hairline tuning, the variable condenser 
was fitted with an inexpensive vernier dial 
but this too can be eliminated if cost is an 
important item. 

‘No great amount of skill is required in wir- 
ing the circuit. The specifications of the parts 
re clearly marked on the wiring diagram. 
Simply follow the wires one by one, check- 
ing each before making the actual soldered 
connection, A good plan is to connect the 
series tube filaments first and then proceed 
with the grid and plate circuits, When w 
ing the ‘52 tube, remember that the ¢on- 
nection to the grid is through the metal cap 
atthe top of the tube and not through one 
Of the base prongs, 

To provide the maximum plate voltage 
from the single 45-volt B battery, the A and 
B batteries are connected in. series 40 that 
the —A lead “(Co the chassis through the 
filament switch) serves as the —B lead as 
well, In this way, a total of 49.5 volts. in 
stead of 43 volts, is available for the plate 


‘To insure a good ground connection be- 
tween the various parts ofthe aluminum cab 
inet, it will be well to run a separate ground- 
ing wire from the sub-panel to one of the con- 
denser dial mounting bolts on the front panel 
Thi electrical contact 
Re it serves as the -A 
and -B leads and a continuous connection 
‘must be provided if the circuit is to operate. 
As in all receivers designed to cover a por- 
‘of the short-wave bands, all leads should 
be short. Too much resistance, especially in 
the grid circuit, may cause oscillation failure 
fon the higher frequencies. Also when making 
the tickler connections, be sure that they are 
not reversed, Trace each winding to verify the 
four-prong connections on both of the coils, 


IN OPERATING the set, the tuning con- 
denser and the regeneration resistance are 
the main controls. However, the trimmer c 
denser also must be adjusted for each plug. 
coil. This can be done by experimenting with 
teach coil, Place the coil in the socket and then 
turn the trimmer-condenser adjusting screw 
first one way and then U 
settings of the tuning dial. 
‘waves, you may find that some additional ad- 
justment with many stations will improve 
reception and increase the sensitivity of the 
regeneration control. 

‘Tune the set slowly. It may take you an 
hour or so to familiarize yourself with the 
controls. Unlike most regenerative receivers 
this particular outfit has proved relatively 
sharp even on the broadcast waves. If you 
find that the set, as you have constructed it, 
fails to oscillate, try Various grid leak values 
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favorite stations the first time you try 
Re patient in building it and operating it 
and your efforts will be well rewarded, 

To assist those readers who may desire 
to build an exact duplicate of this outfit, a 
full list ofthe parts used has been prepared 
Ti you desire this list, send a self-addressed 
and stamped envelope to the Radio De- 
partment, Popttar Sctexce MoxTHLy, 
381 Fourth Avenue, New York, N. ¥ 


Also, in some cases, removing the 
ground connection from the upper end 
of the potentiometer will improve 


"ie 
Ithough no great distance-getting. 
sores kes ereareties 
the receiver. it will supply plenty of 
scarica ta 
Sri ata fe eck 
‘have little difficulty logging all of your 
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Are Your Headlights Safe? 


Gus Tells of Things That Can 
Burn Out Your Bulbs and What 
to Do if Stranded in the Dark 


BY 
MARTIN 
BUNN 


\ Vi the mechanic around, 


here?" The grufiness of the voice brought 
Gus Wilson's head around with a snap. A 
large sedan ‘ad rolled to a stop in the 
‘Morel Garage driveway. “I am," he re- 
plied walking toward it. 

“"L hope you're better than the rest of 
them around here,” grumbled the driver 
as he stepped to the ground. “Fl bet T've 
had this ear to four garages in the last 
two wel 

“What seems to be the trouble?" in- 
‘quired Gus courteously 

“HET knew I woulda't be here." replied 
the driver. "But I do know that my head- 
Tight bulbs and tail Tight burn out as fast 

T put them in," 

‘Gus walked around to the front of the 
car and pated the head lamps. “Bur out 
while you're driving?” he asked, casually 
Yeah, that's what makes it bad. Tl be 
Dreezing along when all of a sudden they'll 
flare up and go out. The thing that gets 
re is that new bulbs always light when T 
put them in. ‘That doesn't seem right.” 

Gus slid into the driver's seat and ran 
his hand over the rear of the instrument 
panel. Evidently satisfied with what he 
Found, he palled up the seat cushion and 
centered his attention on the batter, 

‘The owner ventured a suggestion. “Do 
you suppose the generator has anything 
io do with 

Tsay it bas” was Gus’ sbropt r- 
ply. “But not the way you think. ‘Take 
4 Took at this.” 

He held up the frayed end of one of 


“8 


‘Gu drew a picture of the battery cirult 


“As a matter of fact, a loose, 
ddiryy connection or a partiy broken 
wire will cause the same trouble. 
Anything that puts a lot of resi 
lance into the charging will 
let the generator voltage build up 
too high. ‘Then, if your lights are 
‘on they'll blow’ ou. 

“Thad a case last winter that 
showed me what a little resistance 
in the battery circuit can do. 1 
had just put new headlight bulbs 
in a customer's car. The next day 
he came in and said that the new 
bulbs had burned out the night 
before, Since I had regulated the 
senerator earlier in the winter, 1 
knew that the charging rate wasn't 
too high so I had to look some- 
where else for the trouble, 

“It almost had me stumped un- 
til T thought, of the battery, It 
tured out that because of the 
cold weather, the internal resist~ 
ance of the ‘battery got a little 
hhigher than usual and added just 
‘enough resistance to the circuit to 
shoot the generator voltage up 


fring penal aghast spout Sod blow the lights” 
Ne mas Soy your tigna sent prot’ "Ag. the gray-haired mechanic 
worked over the battery, replac: 
the battery cables. “Your battery ground ing the broken wire with a new one, his 


wire," he announced. “Your battery looks 

like it’s been loose for some time and in 

‘Jogsling around it's gradually broken the 
ire in two.” 

“Then, how come the car started?” de- 


“That's the funny thing about it,” said 

“As long as the battery stayed still 
the two ends of the wire most likely rested 
against each other and closed the circuit. 
But every time you hit a big bump, the 
rebound of the springs tossed the battery 
up in the air, pulled the two wires apart, 
and opened the circuit. When she settled 
back in place again the two wires came to- 
gether and closed the circuit but if you 
hhad the lights on at the time, the damage 
was done, 

‘The customer looked “But T 
still don't see how a broken battery wire 
can blow out lights,” he argued. 
wc Magbe I can show you” Gus ssid as 

¢ picked up a short twig and drew a 
rough picture of the battery circuit in the 
gravel that bordered the driveway. 

“In the first place the generator is c 
nected to the battery, and as long as it 
stays connected, its voliage can't get any 
sgreater than the battery voltage. The cur- 
ent flowing through the battery won't 
let it. Now, suppose we break the ground 
connection to the battery,” Gus suggested 
as he smoothed over the gravel to form a 
‘break in the line. “That cuts the battery 
out of the circuit, the generator voltage 
skyrockets. and poof go your lights. 


‘customer, less grumpy than when he 
rived, watched with interest, 

“It seems to me,” he said, “that manu- 
facturers should supply their cars with 
some sort of emergency light that could 
be used when your driving lights burn 
out. Twas in a tight spot the other 
night. A pitch black roed, no lights, and 
no room to get, off the road. T expected 
to be smashed into any minute.” 
“Why didn’t. you turn on the dome 
light?” asked Gus as he grasped. a con- 
necting lug firmly between the jaws. of 
his pliers. “There's no reason why, that 
should have burned out. It wasn't on 
‘when your headlights blew.” 

“Gosh, T never thought of it,” the man 
replied. sheepishly. 
|, There are three things you should do 
if your lights blow while you're driving,” 
Gus ssid. “First, jam on your brakes 
fn guide yourselt by” watching the sky 
line or the edge of the road until you 
come to a stop. Second, get as far off 
the road at you can, Ad ihe, itch 
‘on your dome light for a danger signal 
to the rest of the drivers on the road.” 
iy the way,” interrupted the man. 
“Before T forget it, when you put new 
babs ia those headlights will you se f 
you can do anything to, them to 
Them beghter Ever with new lamps, 
they seem to be awfully dull.” 

“It's no wonder,” said Gus when he 
hhad lifted off the headlight lenses. “Look 
at those re- (Continued on page 116, 
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BETTER SHOP METHODS : IDEAS AND PROJECTS FOR THE HANDY MAN 


MODEL MAKING ; HOME WORKSHOP CHEMISTRY ; THE SHIPSHAPE HOME 


«FIRST OF A GREAT NEW SERIES+e 


Historic 


United States 
Ships 


MINIATURE MODELS 
for Beginners to Make 


IKST to populrie ship model making on a 
national scale, PorctaK Sctesce Mox 
now leads the way ance mo 


remarkable series of miniature ship models MODEL of the MONTH 


Number One 
The Aircraft Carrier 
SARATOGA and 


ever desiqned, ‘These articles, of which this Is the 
first, will make it possible for you to do all of 
the ‘followit 

1, Construct a complete set of miniature models 


of the most famous warships and commercial ves- 
sels in United States history, all to the same scale & 
2. Join our new Modelot-the-Month Club for her Destroyer Convoy 


promoting interest in this type of model making. 
(See the announcement on the following page.) 
'3. Learn our new system of simplified ship model 


DESIGNED BY 
Theodore Gommi 


construction, which makes child’ play of 
‘what have always been considered difi- 
cult tasks. Only a few tools such as a 
pocketknife. razor blades, pliers, a ham- 
‘mer, and a fret saw are required, and the 
materials cost litle, 

4. Save time and expense by. getting 
our special construction kits, which cont 
{bin all the necessary materials, including 
colors. A great advantage of using the 
Kits is that they are accompanied by fale 
size drawings. The materials are of the 
best quality and are supplied purely as a 
service to readers, s0 the prices will be 
‘kept as low as possible, For example, you 
can obtain everything necessary to make 
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craft Force. ‘The Lexington is identical in the plans. Fotlow the black line in cut- 
except that it has no identification stripes ting the indentations at the bow of pieces 
fon turrets and funnel, C and D. Glue B to A, C to B, and so 

‘The aircraft carrier, which is the new- on, and press between weights when Ury- 
est of warship types, has now reached a to avoid curing of the thin upper 
position of great importance. Not only as ts Cut out (Continu 

ral vessels, however, are th 
ps extraordinary. ‘Their great 
;. high speed, and unusual 
features of construction make 
them triumphs of marine en 
sneering, In the Saratoga and 
‘Lexington, the U. 8, Navy has 
the largest ships of this. type 
in the world. “Almost 900 ft 


1 hint, sii Splenic ia ae lic cates 


long, with 106. ft, of beam, 
these giants displace 35,000 
tons, yet can travel 3344 knots 


four knots faster than the 
fest ocean liner afloat. Theit 
enormous hulls contain anga 
ks accommodating seventy 


owatt 
119, motors, neatly 
auxiliary motors, and quarters 
for 1,000 men, 

Like all the ship models 
which will appear in this series, 
the aircraft carrier is built to 
Ae cae of 1H. cua 


instructions prepared 
Gommi for both the carrier 
and her convoy of destroyers. 
‘The letters refer to the draw- 
{ngs and list of materials, 
‘Begin by cutting all wood to 
the sizes specified in the Hist 
Shape pieces A to D as shown 
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Automatic Hose Reel Slides 


INDING up the garden hose and 
putting it away seems such a big 
job to many people that it i 
‘often left out on the lawn overnight. Here 
isa simple and easily constructed hose reel 
that is always i place, and it almost winds 
‘up the hose by itself, The whole thing 
allides under the porch when not in use. 

‘Use 2 by 4 in, lumber for framework 
J. ‘The pieces are fastened together with 
‘spikes and may be further reénforced with 
angle braces. For the reel E, use a soft 
‘wood to avoid splitting, and aisemble with 

wood screws 

‘The ane, 9 4, galvanized pipe, 30 
fn, long, must be firmly fastened to’ the 


framework at one end. This can 
be done by driling through the 
‘wood and pipe at A and driving 
n'a nail 

An old phonograph spring is 
used to vind up the hose. “One 
large spring will be sufficient for 
4 S5-ft length of garden hose, but 
for greater lengths you will need 
{wo or even three springs to wind 
Up the hose completely. If you 
must use more than one spring, 
mount them on the axle side by 
side. Wooden strips B, nailed to 
the cross bas, wil keep the spring 
from buckling. “Secure the spring 
to the aale in a manner similar to 
its original mounting in the phono- 
graph motor, The other end’of the 
Springis looped around a spike at C, 
HE our, garden hose is longer 
than 75" ft the. spring. rewi 
method becomes impractical and 
it will be necessary {0 attach a 
crank to the end of the pipe where 


Under Porch 


it projects from the framework. In that 
case the pipe must tum freely in its bear- | 
ings, and the reel must then be firmly 
fastened to the axle, 

A hole is drilled at D to receive a ¥4 
bby 7 in. iron rod. This is the locking de- 
vvice that prevents the spring from un- 

‘winding when the hose is unfastened from 
the reel, 

‘Two pieces of soft steel 1 by 3/16 by 
5 in, are drilled and mounted as shown at 
F. Rollers taken from cheap casters are 
outed om 3/16 by Js. eat aad 
supported by the steel pieces. A 14 by 
2 hx metal tube should be slipped on the 
shaft to separate the two rollers, Gouge 
‘out a cavity at G to take a singie roller, 
which is mounted on a nail and held in 
place with staples, 

‘The completed reel is suspended fr 
two by four H that is 70 in, long. This is 
nailed under the porch in such a way that 
there will be no obstruction for the rollers, 

‘The original reel was built entirely of 
odds and ends, but even if all the ma- 
terials are purchased the cost should not 
exceed $2,50—Jony C, Kayron, 


SECTION 
OF REEL 


Individual Blotter Corners Make Desk Pad Unnecessary 


‘Tue hammered copper blotter comers 
illustrated in the accompanying photo- 
fraphs and drawings are not of the ordi 
rary type, which must be attached to a 
blotter pad. Indeed, no pad or backing 
material is required. ‘All that is necessary 
are two or three desk blotters, over which 
the corners may be slipped. 

From 22-gage soft sheet copper. cut 
four blanks as shown in the drawing. 
‘Hammer one side, and round down the 
outer edge slightly. The front edges may 


n 


Making these comers be 
od protiem for's be: 
tiSnee fo act metal work 


be beaded or left plain, as pre- 
ferred. The beading may be done 
with any sort of punch available 
with which an attractive bead may 
be tooled on the metal. It is, of 
course. a simple matter to make a 
suitable punch. The lugs, whether 
decorated in this way or left plain, 
are then bent under to clamp the 
corners to the blotters. 

Dissolve a small piece of liver 
of sulphur in about a quart of 


aise 


CORNER eocts 
ROLNoED DOWN 

BLANK OF 

FR°GAGE COPPER, $n squares 


water, and immerse the finished pieces in 
this solution until they take on a brown 
ieee Ramone as 7 Cs 
ly, then and lacquer. 

Pieces of thin felt should be glued on 
the lugs to prevent them from scratching 
the desk —Dick Hurcutssoy, 
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SENDING YOUR VOICE OVER A 


Magic Beam 
of Light ml 


By Kenneth Murray 


ISITORS to the World's 
Fair at Chicago wil remem- 
ber the mysterious 
beam, passing from one side 


of a room to’ another in one of the 
exhibit buildings, which carried music 
from a concealed transmitter to a 
ye cell mounted on loud. 
speaker and amplifying apparatus. 
Special pick-ups and an electric trans: 
mitting cell for an outfit of this kind 
are beyond the average experimenter, 
bout it is easy to build a simpler type 
‘of transmitter, and it can be done at 
very little cost 
‘A mirror instead of a bulb-type 
wed, A photo-electric 
serve, with the radio, for 
receiver; but again it is possible to 
simplify’ by constructing a homemade 
selenium cell of a supersensitive type. 
‘This wil be, entirely satisfactory for 
‘experimental purposes and for 
musement. of “one's friends. The 
selenium cell, while very sensitive, is 
somewhat slower acting than ‘an 
electric cell, but it performs well with 
the mirror transmitter 
‘To make the selenium cell, first cut 
forty-five strips of shim brass .005 in. 
thick, 114 in, long, and 34 in, wide, A 
1/16-in. portion of one end of each 
strip is bent over at right angles by 
means of a slot in the end of a small 
stick, as shown in one of the illustra- 
tions, Cut forty-five pieces of thick 


image _407| 


CONDENSING 


eat 


= 13 
The_misrortrane 


dimensions of principal parts Ss 


mica, 3/16 by 1 in and sandwich 
them in between the’ strips of brass. 
‘The latter should be arranged so that 
the bent ends extend alternately at 
that is, if one 

the Beit ends 
‘the adjacent strips'project to the 
‘The mica strips are Rept lush 
with one edge of the brass strips. This 
Teaves a 1/164in. space open between 
the brass strips at the other edge to 
be filled with selenium, You can then 
solder wire contacts to the bent ends 
of the brass strips along each side of 
the cell, Each wire connects every. 
ther strip of brass on each side of 
the cell, and each strip is insulated 
from its neighbor by a strip of mica 

Mount the cell in a_wood block, 
and itis ready for sensitizing. A small 
stick of ‘metallic selenium’ can "be 
purchased for afew cents, This is 
Spread smoothly over the surface of 
the cell and in the open spaces pre= 
viously mentioned by means of a hot 
Soldering iron. Force the selenium 
veel down into these depressions be- 
{tween each pair of brast strips; Ul 
is important, Allow the cell to cool 
and then genily file down the selenium. 
until the upper edges of all of the 
brass strips ean be seen. 

This forms a very. sensitive light 
cell that can be connected dizeetly to 
the radio in the same manner as you 
would hook up a "home broadcast- 

” microphone. You can also attach 
it directly to the loudspeaker “sound” 
connections after these have been re- 
moved from the radio. Several dry 
batteries should also be connected in 
series with the cell when this hook- 
up is used, but allow the power wires 
to the speaker from the radio to re- 
main con- (Continued on page 92) 
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vel the Tapers Chub 


CASH 


to be given in 


Great National 


are 50 that the judges, whose names will be 
an- announced later, can compare them and 
jest select the prize winners. The awards will 
ted be made public at a banquet attended by 


with the National Homeworkshop as many local club members as find it con 
Guild ‘venient to be present, The exhibition and 
What we ofered last month was dinner will be held in whatever city is 


onate to every club having most centrally located in_ respect to the 


Uwenty or more members a special national distribution of Guild clubs and 
sterling allver medal. This is to be will be chosen a litle later, when the con= 
awarded in a local competition at test plans are more nearly complete. The 
the elut al exhibition text time will probably be in the late winter oF 
winter 10 the rember whose entry early spring of next year, All clubs will 


Js judged to be the best piece craft- be kept fully informed of the arrange- 
work in the show. ments in the Guild bulletins 
Now we can go further and prom- _ Porvax Sciexcr MoxtitLy, in provid- 
ise a series of generous cash prizes ing the large number of silver medals re- 
and valuable trophies to be com- quired for the local club contests and 
peted for by all the clubs in one com- hearing the bulk of the administrative ex- 
prehensive national contest. These pense of the national contest, is doing $0 
be divided into two gen- in the hope that every club will take ad- 
s. The first group. 
like the Porutax Scexce MostHty 
medals, will be for the best craft- 


work of individual members of all ADVISORY COUNCIL 
the afillated clube, judged on a ma- 4 

tionswide scale. The second grou 

foil be ch pres emaied, noc to Professor Collins P. Bliss 

Fndividuals, but to the clubs them- | Dee of the Callers of Bngincerine, 
selves and will be based upon the 


best club records in respect to Professor Clyde A. Bowman 
growth, club projects, community a 
scutes and general meni 
lang are now being worked out se 
foe conducting this Ctapetiien ta Harvey Wiley 
such a way that every lub will have Hae Gens 


30 opportunity to participate. The Serten General’ United 
piu fo nd ratio ‘eal eseh Sere 
into various classica- Maj-Gen, Benj. D, Foulois 
s. such as furniture, decorative Chief of the “air Corp, U.S, Army 


: : Capt. E, Armitage McCann 
club wil old an elimination con- | etd Si Mad eter Clb 
fest ofits own and forward the bes 
work of ts members ineach caw | DE, Francs G. Pease 
fication to the National Guild Con- - ae Weapiad 
test Committe Frank A, Vander 

“The committee wil arrange an 
extition ofthese selected projets 
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vantage of this remarkable opportunity 
ind try for as many of the priges and 
fophies as possible, ‘There is nothing like 
friendly competition to stimulate amateur 
erafismen to greater effort, Heretofore 
this incentive has been almost entirely 
lacking. ‘The home worker, as a rule, has 
hhad no chance to learn what the other fel- 
Jow is doing and compare results with him, 
‘Now the Guild is making this possible in a 
way, and on a scale, that even the Guild 
officers did not foresee six months ago, 

‘The first thing for every club to do is to 
make plans to increase its membership as 
soon as its activities are resumed in the 
fall, To compete, a club must have twenty 
members, because the growth of the clubs 
hhas been so satisfactory that this is clearly 
a goal within reach of all the local organ- 
faations, no matter in how small a town a 
club may be located. 

‘Another important preparatory sey 
and this does not have to wait unti fa 


‘THE POPULAR SCIENCE MEDAL 


he 


ling silver medal bearing the 
pata Science Monthly 


[A meating of the Jacksonville (Fla.) Homeworksbop Club. Members often bring theie sont 


{ind the Boys ave so interested that it may soon Be necessary to start = junit 
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Js to see that some of the best craftsmen 
in every club start projects which will re- 
flect credit on the club in the national con- 
test, If a club can carry off any one of the 
cash prizes or trophies it will be a mark 
of distinction that will immediately. give 
the club a place of honor in the Guild. 

In their efforts to promote the interests 
of the local clubs, both the Guild officers 
and PortLax ScteNce MosTHt.y are act- 
ing with entirely unselfish aims, The annual 
dues paid by the affiliates of the Guild are 
sufficient to defray only a part of the ex- 
pense of administration and promotion, 
‘The officers serve without pay, and Por 
tak Sciexce Moxtuty has. contributed 
large sums for printing, mailing, clerical 
work, and other expenses. This’ is men- 
tioned only because there have been vari- 
fous unauthorized and unwarranted  at- 
tempts by outsiders to use the Guild to 
further their own business interests. ‘The 
success of the Guild has also led to its 
being imitated, and further efforts of a 
similar nature are to be expected, ‘The 
Guild, however, is strictly noncommercial 
and will always remain so under the pro- 
visions of its charter and the guidance of 
its distinguished advisory council, All it 
asks is that the affiliated clubs act with 
equal caution in respect to any attempt 
that may be made to commercialize them, 
ind that they support the Guild by enter 
ing wholebeartedly into the great national 
program that is now under way. 

‘The junior auxiliary sponsored by the 
Topeka Homeworkshop Club of Topeka, 
Kans., is now well organized. The boys 
will be given instructions in model airplane 
building, copper, brass, and iron work, 
photography, microscopy, woodworking, 
‘wood finishing, and any other hobby in 
which a sufficient number are interested. 
‘The Homeworkshop Club and the Y. M. 
C. A. will jointly supervise the work, Leo 

work secretary of the 


Portable 


Picnic Table 


SET UP 


QUICKLY 
IN BACK YARD 


‘OW that we have an outside fre- 
place, T wish we had a large picnic 
table," my wile remarked recently. 

“That would be nice.” I replied, “but a 
picnic table would be in the way’ all the 
time, It would be heavy to move in order 

{o mow the grass, and the grass would 

{ten yellow underneath it.” 

‘ll, Tim going to have a table even 

ave to get a 'skyhook’ to keep it off 

‘she retorted jokingly. 
ve me an idea, Why not make a 
portable table? The result was the table 
shown, which has attracted much atten 
tion from our friends and neighbors. 
‘When dismantled, the framework of the 
table is hung on pegs protruding from one 
side of the garage. The table top. con- 
sisting of four sections, is placed in the 


‘DOTTED LINE SHOWS EPGE OF TABLE REST 


nevownse HICH ALSO LOCKE Soe FRAMES 


6 


im G 
‘The drawings make the construction le 


garage so it will not warp. The 
Frame is held together 

bolts, which can bbe taken out 
for pat in place very easily be- 
eause no huts are used. 

ote particularly “how the 
cleats are placed on the under- 
‘ide of the table-top sections 
50 they will help brace the 
lable. Screws should be used 
instead of nails. The cleats on 
sections 1 and 4 are placed s0 
they willbe on the outside, and 
the cleats o 2 and 3.00 the 
inside, of the 1 by 3 in. top rest 
when the sections are in place 


Tans attractive, 
modern - looking 
bookcase end. table 
Sipe ob 
inet'by Paul Mever, 
2 Chicago che, Firs 
he cot off the top of 
the cabinet just be- 
low the sound cham- 
ber. Then he ct out 
the right side. mak- 
ing the cut close to 
each corner and over 
the Bor of the cab: 
inet, This side was 
tused for thenex top. 
One of the. doors 
vas then put on the 
Tie in pice of the 


A 


‘on the frames. The cleats on section 2 are 
ceut 2 in, shorter than the rest s0 as to al- 
low for the center table legs, 

‘The frames are both made like the com- 
plete one shown in the drawings, The 1 by 
5 in, table rest, of course, ix placed on the 
inside of both’ frames so that they face 
each other on the inside of the frame 
‘work when the table is put together, ‘The 
short 2 by 4 in, pieces, besides being 
nailed, are bolted to the lexs with carriage 
bolts. one through each leg 

For the seat supports cut three pieces 


List of Materials 


eerersa ary iret 
Peeuraperes 


ts to Bold feat" waports in pace 
ss apie, ad screws " 


OLD CABINET BECOMES END TABLE 


part that had been cut out, The old shelves 
that had held records were used to make 
divisions for the present. shelves, ‘The 
Winged comers were rounded to form a 
pleasing curve under the top. 

‘Anangle iron was used on each of three 
comers, and one was placed at the end of 
the door on the side to fasten the top to 
the cabinet. The mechanical part of the 
phonograph was. preserved unharmed. 

“The height of the cabinet from the floor 
is 26 in. The top is 2254 by 1914 in,, and 
extends over the sides 3 in. all around, 
‘The two front shelves are 814 in. deep. 

One white undercoat and two coats of 
light red enamel were applied to cover 
the saw cut at the edge of the top and 
also on the entire interior. The cost of the 
new materials was 70 cenis. This sugwests 
other uses for cabinets—Jous F. RYAN. 
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Trays wi Animal Handles 


CAN B. 


Edward B. Fox 


‘NUSUALLY attractive trays 
that will serve as gifts or may 
often be sold at a good profit, 


because they look to be dificult 
and expensive to make, can be constructed 
by avery simple: method Their main 
feature is the ornamental handles—small 
animals cut out on a jig saw and “carved” 
on a sanding disk, handles are so 
Unique and seem to require so much more 
time and skill than they really do, that 
‘they invariably attract attention. 

“X convenient size Tor the trays i 13 by 
20 in. ‘Pressed wood composition boards 
3/16 in, thick are recommended, as this 


material has no grain to cause warping, 
‘One side of the board is rough, with cloth 
pressed into its surface. Two coats of 


wall-paper size should be applied to this 
surface before coating it with white water- 
resisting casein glue, Wall paper is then 
used to cover this rough side of the board. 
‘Many beautiful designs are available, such 
as the foxchunting scene illustrated. 

‘The back of the paper is given a coat of 
size {0 prevent the glue coming through 
fand causing stains, ‘The glue itself is al- 
owed to stand for half an hour after the 
‘powder has been mixed with cold water, 
A few minutes before you are ready to 
apply’ the glue with a sti brush, give the 
‘wall paper, which should be cut so that 
it ‘will overlap the board a little on all 
sides, a second coat of size. Spread the 
ilue ‘on the rough side of the board, and 
apply. the paper while it is stil wet. 
‘Smooth out all wrinkles, A rubber roller 
‘il be oud ei the po. ice 

ce of smootl ‘over the paper. 

heavy books or bricks on top of it. 
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Allow several hours for drying. The wet 
wall paper shrinks, and a much smoother 
surface is obtained than if the paper had 
been applied dry. 

‘The next step is to apply two coats of 
size to the face of the paper, allowing an 
hour or more for each coat io dry. Then 
4 coat of spar varnish is applied to one 
‘side of the unframed tray; and after it 
has dried, the opposite side is treated in 
the sameway. If the paper has curved 
the board, bend it back into shape before 
applying the edges. 

‘A small circular saw speeds up the oper- 
ation of cutting the boards, and if it is 
‘equipped with a miterine guide, it can be 
used for cutting 15 by Min. strips of 
‘wood known as “check stop” to form the 
raised edes for framing the tray. A dado 
cutter for making a 3/16-in. groove is set 
for a cut 14 in, deep 
and is used on one of 
the narrow faces of 
the check stop before 
it is cut to the re- 
quired lengths. If a 
dad is not available 
‘your lumber company 
an probably supply 
the material properly 
srooved. 

The border of the 
tray shown is painted 
a tulip red to match 
the hunting coats. The 
edges of the check 
stop along the groove 
should be painted and 


the pressed wood 


LL AT A PROFIT 


board; this does away with the chance of 
itetting paint on the surface of the paper; 
he pres wood shouldbe very slightly 
beveled on the back edges, Care must be 
taken to sce that the wall paper fits smooth 
ly in the groove. All mitered corners are 
slued with waterproof casein glue and held 
in place with small wire After the 
flue has dried, the nails are countersunk, 
and the holes lle with crack fille. 

‘The handles are made as described in a 
previous article on fig-saw sculpture (P. 
SM, July 34, p, 73), except that the 
feet até cut to fit dovetail recesses in, the 
cendpieces of the tray, These openings 
maybe cut with a doytall router on 
drill press, or can be chipped out with a 
small carving chisel, 

‘The foxes used for the tray illustrated 
are made from (Continued on page 93, 


TWREE-SECTION FOX OF 


Puywooo 
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Aquarium "Thermostat avd Heater 


ASSEMBLED FOR A 


heater and thermostat is an expen- 

sive item, which only a few tropi- 
cal fish fanciers'can aiford, but it is pos- 
sible, with a little patience, to build an 
‘excellent. thermostatic heater at a cost of 
a few cents. The cost of operation is not 
‘more than 25 cents a month. 

‘The heater consists of a small dark- 
colored S-watt electric light bulb with 
socket to match (Christmas light type) 
inclosed ina lange test tube, which is 
sealed by a rubber. stopper. A piece of 
thin sheet, metal, either copper, sinc, or 
tin, is rolled around inside of the tube 
and extends to within about ¥4 in, of the 
bottom. This metal serves, to distribute 
the heat generated by the bulb, to close 
in most ofits light, and (o sink the heater 
‘and make it stand upright 

"The thermostat is made from a spring 
taken from a, clock-type thermometer 
which, after being mounted on a strip of 
bakelite, is also inclosed ina test tube 
covered’ by a rubber stopper. The ther- 
mometer can be bought at the local 
cent store and should be of the refriger- 
tor type reading from 0 to 100 dee. F. 
A length of rubber-covered wire is re- 
Quired to connect the heater with the 
nearest wall outlet 

‘The thermostat is constructed first, Dis- 


A DEPENDABLE, accurate aquarium 


Houvexs for roasting frankfurters or 
“weiners” over an open fire can be made 
as shown from a S-ft- length of heavy wire 
or, without any work at all, from the 
sping spray ned nals of roo 
ing paper to Keep the ean of tar and nails 
from, shifting. Nail or staple these wires 
to sticks about 3 ft. long. 

If you are going on a camping trip and 
are crowded for space in your car. do not 
bother with the sticks, Take. the wires 
aand_a few staples along and get suitable 
sticks at the camping grounds, When you 
are ready to return. either pull out the 
staples or burn the sticks from the wires 
in the camp fre 

To use these holders, simply press the 
wire spring together and insert a frank- 
Turter in the end. The frankfurter is not 
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By KURT BORM 


FE 


W CENTS 


‘| 


mantle the thermometer, take out the 
spring and Indicator had, and diacard 
the rest. To the indicator hand, solder a 
thin piece of brass 1 in, long by 14 in. 
wide. Now mount the spring on a strip of 
1% in, wide bakelite by drilling a hole and 
Sliding the spring shaft through it. After 
doing this, press the indicator on the shaft 
so that it points straight downward at 
70 deg. F., and solder it in place. Bend 
a. small brass angle from a1 by ¥4 in. 
piece and solder a small nut with screw to 
fone of its arms, The other arm is screwed. 
the bakelite 1 in. below the spring 
shaft, Adjust the set screw so that the 
hhand will touch it at 70 deg. For correct 


SPRING HOLDER FOR ROASTING FRANKFURTERS 


pusstx CORED CABLE mi 


BF Rurscx storree 
WIRE HOLDER, 
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‘The thermostat Is 
Crater thermometer 


‘operation, the set screw must be located 
fon the right-hand side. The temperature 
can be raised by turning the screw to the 
left, and vice versa, By means of a slot 
made in the rubber stopper, the thermo- 
stat can be fastened in the test tube, 

‘The actual heater is very simple to 
make. Screw the bulb into the socket 
and solder one of the wires of the cable 
to one of the two socket connections, The 
‘other wire coming from the socket is sol- 
dered to the thermostat spring. The not 
yet connected cable wire is then soldered 
to the set serew in the thermostat. All the 
wires, of course, have to pass through 
the rubber stoppers after suitable holes 
have been made, 

‘A holder for fastening the heat 
your aquarium may be made from 


piece 
of bus-bar wire and a rubber suction cup. 
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\ \ HEN you are readingan exciting 
bit of foreign news in the paper, 


‘you often feel like referring to an atlas of 
eography, but it too much trouble to 
fet up and hunt for the map you wish to 
Consult, What is much more convenient is 
‘table lamp like the one illustrated. Tt 
the whole globe before your eyes, 
well iuminated for instant reference, 

‘All that is required to make the iany 
are a few pieces of wood, preferably wal- 
hut, an Sin. terrestrial globe, 
which may be purchased at 
‘any office supply. store, and 
the necessary electrical fie 
tures. 

Tn ‘making the ring, 
is built 


teen piec 
15 by 34 in are eet 
Screw a piece of wood 34 in. 
thick by’ 11 in, diameter 
the lathe faceplate, true this, 
and glue on a sheet of paper 
or cardboard, Glue the. rst 
layer of segments to this pa- 
per. After the glue has hat 
ened, turn the face to 3% 
thickness, 1036 in, outs 
diameter, and 834 in. inside 
diameter. Turn the groove for 
the lamp cord next. Give on the next lay- 
‘er of segments as shown, and turn to the 
dimensions of the first layer, Then turn 
the bead. Separate the ring from the wood- 
en disk by inserting a chisel into the paper 
to ml i To fun he bead on the oppo 
site side, chuck the ring by turning a re- 
fess In the wooden disk wo ft the outside 
diameter of the ring tightly. 

‘Turn the base and side ornaments. The 
base is xotged out at the bottom for the 
lamp cord as shown. A piece of wood 1/16 
by 34 by 4 in. is then fitted into the base 
to cover-up the cord. The side decorations 
were carved on the original lamp, but they 
may be simplified by cutting them out on 
the jig saw as shown on the drawing, or 
they may be omitted, 

hil sik 'lamp cord through the base, 
and remove the sil covering from the end 
for a distance of 18 in. Pass one wire up 
the left side of the groove and the other 


Geographical Globe 


Mounted Under Reading Lamp 


By Epwin PuTzer 


eter 


‘up the right, both meeting at the top. 
Slip the nipple into the drilled hole at the 
top of the ring after cutting slots to fit 
over the wi 

Now the lamp may be permanently as- 
sembled, sandpapered smooth, and stained 
todesired shade. If open-grained wood has 
been used, apply paste wood filler, rubbing 
it off after it has turned dull. Let it stand 


for twenty-four hours before applying the 
first coat of varnish, Allow this to dry for 
three days, and then sand smooth, Apply 
the second coat, and allow it to dry from 
four to five days. This should then be 
rubbed with fine pumice stone and rubbing 
|, followed with rottenstone and finally 
‘with a good grade of furniture polish, 

To support the globe, make two axes 
from 1/16 by 34 by 34 in. brass, to which 
is soldered a ¥4-in, brass rod filed to the 
diameter of the hole in the globe, 

‘The lamp shade may be purchased ot 
made from parchment paper cut to the 
required shape and reénforced at top and 
bottom with wire and binding. Silhouettes 
may be painted on. The coach on the 
Salle illutrated was taken from a previc 
cous issue (P. S. M.. Nov. '30, p, 04). A 
bracket to support the shade may be made 
as shown in the drawing. For a method of 
rolling the wire for the shade, see the ar- 
ticle “An Easy Way to Bend and Assem- 
ble Wire Lamp Shade Frames,” published 

PLS. M., Aug. '32, p. 94, 


WRITING ON CELLULOID 


Souvate aniline dye dissolved in amyl 
acetate is an excellent permanent ink that 
‘can be used with an ordinary steel pen for 
‘writing on celluloid articles such as combs 
and toothbrush handles. It will also mark 
for identification photographic films, both 
“still” and movie. The ink can be made 
to dry faster by adding acetone, but this 
also causes it to dry on the pen quickly, 
which is a drawback—G. S. G. 
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BLUEPRINTS for Popular Science Monthly projects ore lated on page 98. ” 


BY J. Kh. 


OMEMADE castings of type 
metal give this drill. press is 
neat. and trim appearance. It 


can be made with a few simple 
tools, is smooth running, and. will be 
found convenient, for dniling those in- 
rnumerable small holes needed in model 
Work. The chuck and table are easily 
aligned, making it possible to produce 
accurate results, 

‘Any type metal will do, but the kind 
known a8 stereotype metal, used in cast- 
ing type in the form of an entire paxe ot 

of a page, wil give the best results. 
He's hard’ and (ough. has & low melting 
point, and where the sresses are not great 
Tferves the purpose as. well as) any 
‘other metal, sie 

‘The total cost of the drill press in this 
particular ease was only one dollar, which 
Covered the purchase of a jewele 
Gil, consisting of a chuck’ and 
‘which was attached a smal brass 
balance wheel. The dimensions 
given, which are based on the 
size of this chuck and spindle, 
may have to be altered to ft the 
particular chuckand spindle used. 

‘The spindle was originally 11 

Tong, but was cut-down to 
ke the total length above the 
halance wheel 6 in, This balance 
wheel was left in piace a it does 
‘hot detract from the appearance 
of the drill press and does add 
materially to its smooth-run 


‘qualities, 
‘The pattern used for the frame 
ismade of 74-in, white pine; and 


the two bearings, shown at 
and B, ate sections. of a 3-in. 
dowel, ‘glued and nailed in pla 

The pattern is planed down un- 
til the upper part and the two 
arms which hold the bearings are 
approximately 15 in. thick. Note 


CLEMENT 


that the sides of the pattern are recested 
“This reducea the weigh ofthe finished east 
ing, but does not detract fom its strength 

"A disk of Yacin. white pine 174 ims in 
diameter is fastened at the foot of the 
ptern as shown at C. This gives a larger 

Wing surface where the del frame rests. 
tn the base." "The angle formed between 
the two pices should be filled out with 2 
blastic wood composition or pty s0 that 
the patiem can be sore easly removed 
from the mold. The disk should be set 
Bt right angles to the cener line of the 
Fears for om, this depends the ac: 
firacy and ficiency of the dil press 


‘The frame with retnforcing wire indicated, and the base pla 
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Model Maker’s 


Druitt Press 


Built with Type-Metal Castings 


A short section of steel shafting of e 
actly the same diameter as the spindle is 
used as a core for the two bearings and 
left in the mold while the casting is being 
Poured. The use of this rod as a core 
eliminates the necessity of drilling the 
holes and leaves the bearings smooth and 
in perfect alignment. ‘The small arm D, 
used for holding the link between the 
frame and feed lever, is made with the 
Pattern proper, although it could be a 
separate piece, 

‘The pattern for the base is cut from one 
piece of 34-in, white pine, ‘The raised 
table is a thin disk of wood glued and 

nailed in place, A recess is cut in 
the bottom of the pattern to ac- 
‘commodate the head of the ma- 
chine screw that holds the frame 
and base together, 

Both patterns should be well 
sanded and given two coats of 
shellac to protect them from the 
moiture of the damp molding 

‘The flask for making the mold 
should be at least 6 in, wide and 
10 in, long. This size flask will 
take the larger pattern easily, As 
complete instructions for making 
a green sand mold have already 
been published in this magazine. 
the details of this phase of the 
‘work are omitted, (See P.S. M., 
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the crotch. Sew the other foot and lex 
similarly. Be sure the feet will both point 
the same way’ when the legs are sewn t0- 
gether from the crotch up, which ill 
form the waist. 

‘Whe the to parts are sewn, fold the 
top edge down about 2 in. and double- 
stitch (0 form a waistband for buttons. 
Tf you want belt loops, put them on now. 

fut pce of the same material 9 by 12 


Fishing Waders 


MADE FROM MUSLIN AT LOW COST 


rubber cement such as. used for tie 
repairing. Work the rubber cement in 
thoroughly. Let each coat dry before 
applying the next coat, which, depending 
lupon the temperature. may take one to 
‘three days, Spread the cement over all 
Se sre to apply plenty of fi 
‘sire to apply plenty of waterproofing 

‘on the feet, as that will be the only place 
Swhere you may have trouble: with leaks. 
It is also a good idea to double- 


By Ludwig 
Stanley Landmichl 


How to lay out waders for 8 man of average height end sight 


SHING waders can be made at a 


raction of the price asked for 
them in sporting goods stores, Ob- 
tain about 3 yd. of heavy un- 


bleached muslin of fine weave. The thread 
fount shouldbe 80 by 40 per square inc. 
Next get piece of light, wrapping paper 
‘about 26 by 60 in,, fold it lengthwise 
through the center, and sketch one side 
‘of the pattern. When cut along the Tine 
with shears, both sides of the patter 
will be uniform. The pattern illustrated 
is for a person of average height. from 
460 to 180 Ib. If the waders are to be 
for a short, heavy. person, make the pat- 
tern shorter and broader. If for a tall, 
thin person, change it to suit 

Fold the material lengthwise along the 
center (or wide enough to fit the pattern). 
‘Cut two pieces like the pattern, and from 
the trimmings, cut four pieces for the feet. 

Sew the foot pieces together in pairs. 
Lap the edge of one cloth over the edge 
a th othe about i, en sew wih 9 

louble or triple stitch ail around, 
the top. "Now lap and sem one of the 
leg pieces in the same way. Start at the 
bottom and sew up only § oF 10 in.. no 
‘more, otherwise there will be difficulty 
sewing on the feet. 

Slip the foot piece over the bottom of 
‘the leg (or inside the leg) about 34 in, As 
there is only one leg seam, which will be 
at the inside of the leg when the waders 
are worn, be sure to sew the foot in correct- 
ly, Have the leg seam, come midway. be- 
tween the front and back seams ofthe foot. 

Triple-stitch the foot to the leg: then 
finish sewing the leg up to the point of 
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in, and doublestitch it to the front of the 
waders about 1 in, from the top edge. Sew 
this at the bottom and both sides, also 
At the top about 2 in, in from the sides. 
‘This forms a roomy pocket for carrying 
lures, bats, “skeeter dope,” and the like 
prt Miers ae now ready for water 
ing. You may put on. coats 
Of the regular commercial waterproofing 
sold for use on tents. This undoubted) 
will serve the purpose satisfactorily, but 
much prefer using rubber cement. With a 
stifl paintbrush, “apply several coats of 


stitch a small round reénforcing 
patch over the crotch where all 
seams join, This should be put 
on before the waders are water 
proofed. 

A sult of heavy underwear is 
about all that is necessary inside 
the waders, Wear a pair of thin 
socks, and. over the outside of 
the wader feet put on a pair of 
thick coarse woo! socks. To keep 
the socks from rolling down, tie 
them with a cord or use a tube 
ber band cut from an inner tube. 
Over these wear hobnailed leather 
shoes, or a pair of rubber-bot- 
tom ‘canvas shoes such as are 
used for athletics, 


‘Sew on + buttons af- 
ter waterproofing, and shorten a 
lr of old suspenders to fit. A 


belt may be worn in the loops as a meas 
ure of safety if found necessary—that is, 
in case one falls in the water or gets in 


t00 deep, 

T have been in the water to the top of 
my waders, and have kept. dry and warm 
in icy waters when trout fishing. I wear 
hheavy wool socks and corrugated rubber- 
‘bottom canvas shoes, although the latter 
ae not shown in the photograph, 

Besides saving cons outlay in 
cash, it’s a lot of fun making your own 
fishing waders, 


CIGARETTE TIN HOLDS SMALL DRILLS 


Ose of the Mat “fifties” cigarete tins 
‘can be made into a handy holder for small, 
nd medium-sized twist drills. This can be 
attached to the wall near 
the dell press of in any 
convenient position. Tt 
also helps preserve the 
bits (com rust. especially 
if a small piece of cotton 
‘with the so-called “pene- 
trating” type oil on it is 
fastened in. one corner. 
Cut a_small strip of 
‘wood to fit in the box as 
shown; then, after mak: 
ing ‘holes for the drill 
bits. fasten the strip in 
place with a single small 
brad at each end. The 
bottom part of the strip 
should be rounded off 
that the ‘bits can be 


‘The wostien Bock singe 
coe go that the Gosited 


swung outwards easily, When this is done, 
the desired drill can be removed without 
difficulty —K. L, Rowmiss, 


TURN LOOSE YOUR IMAGINATION _PAINT-CAN HOOK MaDE 
AND MAKE SOME meee Ss 


te | 
FROM 
GHELLs 9 


Eereeiy midar: 
and Pipe Cleaners 


LDED 


ij 


ing their paint-can 
books will appreci~ 
atethe foldinghook 
illustrated. It is 
made from a light 
strap-iron hinge, 
beat as shown. One 
of the hooks is bent 
so that it will fit 
the rung of the lad- 
der, and the other 
is made smaller for the paint-can handle, 
When maving from one place to another, 
the painter can fold up the hook and slip 
it in his pocket—Eant. J. Novax, 


F 
NU 


lake or ocean beach this summer, be 

sure to gather a box of shells in 
sorted sizes and varieties for making odd 
table and aquarium ornaments. The only 
‘other materials needed are some pipe 
cleaners, plaster of Paris, water glass, cel- 
Iulose-type cement, and a’ 10-cent string of 
assorted small beads. 


I: YOUR vacation takes you near a 


"The transparent cement will hold the INT hesitate your magnify 
‘shells together firmly, and where there is fie ero Eicths seeped 
42 fire hazard, as with ash trays, water | "Ufsler instrament in all pete 


chine shop inspection departments. 


Shells, pipe cleaners, 
f 


Raitatts with ster, at give the is 
shells with plaster, first give the in- 
sides a coat of water’ glass so that the geen ser the 
plaster will adhere permacntly. i 
Coat te gues il You wid wah chat 
oat i with clear 
lnequer of vambbh—E. A. Bowes 


For burring the edges of small bores, a 
conical grinding wh time, 


Never use a cemented carbide 
machine that vibrates or has worn bearings 


ical way t0 give a first tes 
‘milling cutters 1s) to mill 


the taper of the 
eae) one 


When used for filing aluminum either in 
the bench vise or the lathe, the file will 
aay clean longer if itis eecesionaly dipped 


cay lubricate fillister head mach 
pa 
ae 


2 POPULAR SCIENCE MONTHLY 


‘THIS IS THE FIRST OF A SERIES 
OF ARTICLES ON HOW TO LAY 
OUT MODERN MOTORIZED 
WORKSHOPS OF VARIOUS 
“TYPES AND SIZES 


BOUT the simplest and least expensive home 
‘workshop forthe beginner isa bench across 
the end of the garage, not the side. Most 

sarages are somewhat longer than the overall size 

‘of modern automobiles, and this extra space is ad 

tmirably adapted for workshop purposes, There is 

Usually at least ope window for daytime light. A 

‘by 4 in, timber installed across the floor serves 

as a siop to keep the car from encroaching on the 

litle shop, and at the same time prevents shav 
ings and debris from littering the space rightfully 
belonging to the car 

‘Avworkbench built of 2-in. planks, which are 
about 134 in, actual thickness when surfaced, is 
‘uch more desirable than one of 34-in, stock. Tt 
should be well braced and have at least (wo 2 by 
in legs in addition to the end supports. Tool 
drawers and shelves should be included. 

“The first workshop often includes a lithe and a 
circular saw. On this assumption, arrange these 
‘machines as shown in the plan drawing, with, the 
rotor below the bench to conserve space. ‘The 
Aiagram indicates convenient locations for other 
‘machines as they are acquired from time to time. 

‘an be driven {ror the initial motor by 
adding to the countershaft, Note that the circular 

‘aw and jointer are installed opposite the window 

50 that Tong boards can be passed through it 

‘An open lumber rack with a roof can be built 
‘on the outside of the garage, as shown, and short 
Pieces may be kept out of ihe way in boxes un 
Ser the bench—Hi Stacey, 


)0 YOU realize what can be done in the 
way of accurate measuring with an 

ordinary, highsgrade steel scale? The hun- 
dredth of an inch divisions were not put 
‘on the scale as an ornament or to impress 
you with the quality of the tool. They are 
for use, and with a little patience and 
practice you can split the hundredths and 
make linear measurements correctly with 
in a few thousandths of an inch, 

Hair-spltting precision like this is eas 
All you need is the scale, a small magnify: 
ing glass, a reasonable supply of patience. 
and above all, confidence in the fact that 
itcan be done and that you ean do it, 

As an example, look at the two tiny 
slotted-head brass studs in the palm of the 
hhand shown in the photograph above. The 
original pieces, of which these are copies, 
were located in such a position on the apy 
paratus of which they are a part, that it 
was not possible to. get at them even to 
measure the head diameter with an ordi 
nary micrometer. All measurements were 
taken from the originals with the aid of 
nothing but a steel scale and a small 
magnifying glass. 
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Under a magnifying glass & is elatively 
(ay to make mensutesenta within 21 feb 


‘Then a small brass rod was chucked in 
the lathe and two slots sawed in it sufi- 
ciently far apart to make the two pieces, 
A diamond pointed tool was then adjusted 
in the lathe tool holder at an angle so 
that the sides of the point cleared both the 


ndredths 
ALE 


lengthwise and crosswise 

faces. Cuts were taken with 

great care, using the saw 

culs.as reference 

the same scale and magn 
lass. were for 

the etsurements, 

On this job, the critical 
dimension happened tobe the distance from 
the upper edge of the saw cut to the shoul- 
der an the stud. The second photograph 
shores one of the st placed against the 
edge of the scale. This illustrates how 
‘coarse and easily read the hundredths of 
an inch divisions appear under a magnity- 
ing glass, It is clear, even from the photo- 
‘raph. that the dimension in question is a 
{rifle over six and one half divisions and is, 
therefore. approximately .066 in., the re- 
‘quired size. A check-up after the studs 
were finished showed one of them cali- 
brated .0668 in., the other .0672 in. 

‘The matter of getting proper light is ex- 
tremely important. Have the light evenly 
iffused from both sides, and check each 
measurement from two positions if pos- 
sible—Tuowas W. ARNOLD. 
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You Can Get Endless 
Sport Out of Our New 


The last word in 


SS 


Homebuilt R owpoats 


told Wiliam, Jackson, our boat designer, to ee what he 
could do, ‘The result speaks for itself. He has designed 
the ideal general utility rowboat for any amateur to 
build. Ie is simple, inexpensive, light, stanch, and sea- 
worthy. Not only’ does it tow easily, but it can be 
sailed or powered with @ small outboard motor. 


8 


General 


ERE isa new rowboat Mate that is ina class by 
itself—the final development of a long line of 
forerunners. ‘This graceful little V-bottom craft 
is 13 ft, long, carries from four to six passengers, 

sails like a charm, and may be powered with a 
sed motor of from 2 to 12 46.P. for fishing, camp- 
ing or high adventure. The construction is relatively 
and the cost of materials low—not more than $30 at 

‘Mate has been tested under all conditions and is excep: 
tionally seaworthy and dry in choppy seas. The lap-strake 
construction makes the hull rigid and insures that it will re- 

‘main watertight even when the boat is taken out of the 

water and put in again at infrequent intervals. The boat 

‘weighs from 175 to 190 ib., depending upon the materials, 

and consequently may be transported easily by trailer. 

‘Before starting the construction, study the plans and list 

‘of materials carefully. Although this bull has already been 

laid down full: y times a better conception 

of the boat 


rere 2 hy 10 in, by 12 ff hich the hl 
"by 10 in, by 12 ft, form upon which the hull is 
built should be shaped and notched out for the frames as 
shown. Mount the form upon wooden legs similar to a 
Ssiwhorse and high enough to be convenient, 
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Utility Rowboat 


AN IMPROVED DESIGN FOR AMATEUR 
BUILDERS .. TAKES SAIL OR MOTOR 


By William Jackson 


Srawing at the Bote 
tom oft the preceding 
Page. This form 1s 
Placed ‘on lags Ube 


Working in eomlore 


wo 
STRAP IRON GAC W 
sans Hoke % 


outline, and bolt together with two 2 
14 in, carriage bolts at each joint. Before 
Fastening, coat the adjoining surfaces wit 
sasein ale. Nall Hin, wood strips across 
the frames to hold the shape. 

‘The stem is now carefully beveled and 
rabbeted as shown in the three de 
Cut the rabbet ¥4 in, deep, using a piece 
of planking with the edge cut square as a 
depth gage. 

Clamp the stem to the form and tem 
pari assemble the frames on the form 

fend alight batten around the 
frames, and mark the bevel on the 
outside frame edges, Remove 
frames and bevel edges. Cut the 
notches for the clamp, keel, planks, 
and chines in the frames, follow- 
ing the bevel on each frame. 

Replace the frames om the form 
and fasten the 1 by 3 in, keel to 
‘each frame and to the stem with 
two 134-in, No. 8 FH, (ilathead) 
screwa. Incidentally, galvanized 
screws are cheaper and will serve 
as satisfactorily as brass. 

Square and line up the frames 
and clamp the 34 by 174 in, chines 
in place. Fasten the chine to each 
frame with one 2-in, No. 10 FH. 
screw. Fit the forward ends against 
the keel and fasten with one L¥- 
in, No, 8 F-H. screw on each side. 
Fasten both chines simultaneously 


‘Square and line up the side pouem view of seul. Note pr 
Boyidin MES i bs 


members, clamp the 


a6 


ly the shen, 1 is 
i wtongulee ile place at Gas stars (Cont 


PLAN END 


PLANK FLUSH 
with stem 


KEEL sisTem KEEL 


Seat side planks are 
wide Se hat they Be the 


‘lamp piece in place, and fasten to each 
frame with one 1)4-in, No. § F.H. screw. 
Fit the forward ends to the stem, just be- 
hind the rabbet, and fasten with two 134- 
in, No. 8 FH. screw 

Trim and fair the entire frame, plan- 
{ng all joints down so the planking wil i 
evenly, 

‘The planks on cach side next to the 
chines are attached first. Clamp a5 by 

12 in, by 14 ft, plank in place 
0 it fits the frame notches 
souly. Carefully measure and 
fit the forward end in the 
stem rabbet. Mark along the 
chine edge, remove, and saw 
to shape. 

‘To make the side and bot- 
tom planks fit fush together 
at the forward ends, a rabbet 
joint is cut with knife and 
Chisel as shown. The depth 
of the rabbet nuns from noth- 
ing 24 in. back from the end 
to half the thickness of the 

wed on page 100) 
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EASY WAYS TO MAKE 


Castings, Deadeyes, Blocks 


SHIP MODELS 


Sor Your 


NCHORS, guns, propellers, and sim- 
ilar paris for’ ship models can be 
made of wood, but never look quite 

right, Tt is much better to take the 

Ue extra pains required to east them in 

lead. Bronze Is, of course, 

preferable to lead, but it 

Is easier to use the softer 

metal 

‘Lead Castings. To 
mae chor, for ex 

Ample, first prepare a 

pattera from wood. Build 

4 ¥% in. high wall of 

‘wood or modeling clay 

‘on any scrap of wood 

and fill with a soft mix- 

ture of plaster of Paris 

‘and water, Grease or oil 

the pattern, lay it on the 

mixture, and press it in 
until just one half sub- 
merged, as shown in Fig. 

2, Leave it until the 

plaster dries. ‘Then re- 

ove the pattern and 
countersink several holes, 

i ihe arc of Os 

plaster. Replace the pat= 

tem, build the walls up 
another ¥% in, grease the 
top surface of the mold, 
and fil with newly mixed 

plaster of Paris. Place a 

thin piece of wood on top 

andieave until dry. Care 
ly separate the two 
halves of the mold and re- 

move the pattern, Cut a 

wate or spout from the 

Grown end of the anchor 

lepression (01 ol 
the mold in which to 

ir the metal. Make 
air-line scratches to 
serve as air vents from 
the ends, of the fukes 
and shank to the edges. 

Dry the mold very thor- 

ughly, 1 must be bone 

dry. Ifa number of castings are to be 
made, use half plaster and half powdered 
asbestos for making the mold 

‘As a backing for the mold it is well to 

use two pieces of thin wood such as 14 

jn, three-ply not much larger than the 

‘mold and leave the plaster permanently 

a ot ps vt 

ightly clamp the two parts together. 

‘Melt some lead in a ladle or an old 

saucepan and pour it into the mold (Fig. 

4). The first few castings, until the mold 

gets thoroughly hot, wil probably ‘be 

failures. Scrap type metal may be used 
instead of lead and has the advantage of 
being harder. 

Cannon, mooring bitts, cleats, chocks, 

ventilators, and all similar parts’ (Fig. 3) 
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sEeTon Ae 
abner ah, 


agreed 


where there is nothing undercut, can be 
cast similarly in a two-part mold. 

‘A high-grade anchor can be made from 
‘cut (square) copper nails with hammer 
and files. The stock is mortised into the 


woxnaoon 
ame 


wn wv at CaN 


‘oP Mane 
vm ANOT MEO 


crown and riveted securely at the end. 
Cast cannon should be finished by 
hand, notin the Inthe, which makes them 
too 
‘Davis. Tron davits for boats require 


careful making. The correct shape is 
shown at the leit of Fig, 4. They taper 
from the sustaining band down to the 


I, bored vertically for 
‘hook the fall block. Above the 
2 loose plate with two holes for 


quently outboard. 

‘Deadeyes. All sailing vessels except the 
more modern require a great many dead- 
eyes, and upon the neatness of these de- 


By Capt. 
E. Armitage 
McCann 


Pig. 1. The author casting « 
plaster mold. Tl asbenton 
blaster, a mold will serve 


Ina 
‘othe 
many cents 


ends to a great extent the appearance 
‘of the model. They must be uniform. 

The easiest to make, but not the 
best, can be cut from ‘celluloid rods 
such as knitting needles (Fig. 4). With 

a file of a fie saw, of in the lathe, 

cut grooves the right distance apart 

then with a sharp knife slice off sec 

tions, each of which must have a 

groove in the middle. It is better to 

drill the holes, but they may be made 

‘with ahhot needle, The flat sides should 

then be slightly rounded. 

“The best deadeyes are of boxwood 

‘or hard rubber. If you have a lathe, it 

is no great task to make them. They 
can be shaped with a parting tool, but 
it is better to make or buy a special tool, 
filed to the shape shown in 
hardened. This rounds, groove 
off in one operation. The d 
holes should always be done with a jig 
of the same general style as the one de= 
scribed below. 

T am indebted to Fred Ritter for the 
following simple method of making dead- 
eyes for those who have no lathe. 

The boxwood stock should be tured 
‘or cut into round sticks or dowels of the 
required diameters. Take a piece of hard- 
wood not less than 3 in. square and 1 
jn, long and drill a hole straight through 
the center to form an easy fit for the 
dowel (Fig. 5). Another piece of hard- 
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wood ¥4 by 14 in, 
either round or 
square, is made with 
hole’ through the 
center for the dow- 
fl Drill a hole from 
cone edge of this to 
tke the locking 
screw First insert a 
small plug, 90 that 
the screw’ will not 
mar the dowel; then insert the screw, 

ch should have its point filed flat 
‘Tae block first mentioned should. be 
lamped in a vise or otherwise held firmly. 
It can be made of any convenient size for 
fastening it firmly. Insert the dowel 
through both pieces until the end projects 

shade beyond what is to be the middle 
of the deadeye, Fix it there by turning in 
the screw while both pieces are held tight- 
ly together. Now slightly crowa, or round, 
the end of the dowel by holding a knife 
or file to it while turning the handle piece 
with the left hand, 

Then with a knife held to the face of 
the square Hock, cut the groove, nat too 

eply and slightly V-shaped Insiend of 2 
fe. a very fine hack saw, such as a 
Jewelers tack sw, may Se'beed If the 
‘et is filed and then honed to a V-shape. 

Move the dowel along to the desired 
thickness. and mark another score. ‘This 
is for cutting off, which may be done 
more easily after the whole stick is 
marked. A block may be fastened to the 
face of the square block to act as a gage. 
‘The cutting off must be done very gently 
‘the wood will chip. 

Move along for the nest score, and so 
fon, When all the deadeyes are cut off, the 
‘ther faces should be crowned, although 
some model makers are content to leave 
flat faces on the insides of the deadeyes 

‘The drilling comes next, Various types 


Photo Bulb Reflector 


Taken from Heater 


Astarice photographers who like to 
take pictures with artificial Tight at 
Hhome but have no reflector, may use 
the reflector of an electric heater 
stead, if they have one with an ex- 
changeable element. Just remove the 
‘wire guard, screw out the heating ele- 
iment, and put your photofiash ‘bulb, 
Photoflood ‘lamp, or 2 bulb of 100 
Watts or more in its place. The relec~ 
{or will shorten the exposure {0 one 
‘half or less of the time required with- 
‘out any relector.—W, Sexi 
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sec piers at RE Ie tr sompomene ae 
the retainer for the blank deadeye. It 
should be slightly thinner than the thick 
ness of the deadeyes so that the deadeye 


will be held firmly when clamped against 


the base block. The hole should be just 


2 trifle larger than the diameter of the 


deadeye. The master plate should be made 

‘of oak or some 
‘other hardwood. or 
brass. Lay out a cir- 
cle the size of the 
deadeye and drill 
the three holes. prop- 
erly spaced. Do this 
very accurately be- 
‘cause all the dead- 


ade 


eyes will be 
piece may be any reasonable thickness. 
‘The dimensions of the base are not im- 
portant. Put a layer of glue along the edge 
of the face of the master plate and dead- 
fe Fetaner, place them together so that 
holes in'one are exactly in the center 

‘of the hole in the other, and clamp them. 
When the glue is dry, cut the notches 
and insert the two locking screw hooks in 
the base block. Two small strips may be 
slued to the top of the master plate so 
that when the jig is tuned upside down 
for the insertion of a deadeye blank, there 
will be space for the hooks to be turned 
inward to clamp the whole jig. together. 
Place the deadeye blank in this way and 
drill the holes through the master plate. 
It is suggested that a small pin vise and 
drill be used for this; such a dill will not 
split the wood and insures a clean hole. 


ITH this set-up the deadeyes can 
be drilled in rapid succession, and 
all will come out much alike. ‘The’ time 
oy in making the tools will be more 
compensated. ‘when one considers 
that the usual model has from 75 to 300 
deadeyes. A complete jig will be needed 
for deadeyes of each different size. 

Blocks. A tackle block can be made in 
many ways. The following is my method 
of making them by hand: 

Boxwood is the best, but holly, gum, 
or other semihard woods will serve. They 
fate easier to cut, but more inclined 10 
split 

Suppose we are to make some blocks 34 
in. in length. Cut an oblong strip of wood 
"4 by 3/32 in. in section. For’. double 
block, have the stick about a thied wider, 


and increase its width proportionately for 
a threefold ot fourfold block, With a V- 
gouge, Knife, file, or marking gage, cut a 
groove right’ down the center of two op- 
posite faces for the strap grooves (Fig. 7 
End 8). Lay the sp down and mark i 
off at intervals of 3 in. plus the thick- 
‘ness of your finest saw. At one third of 
the length from each mark, bore a hole o 
holes of suitable size (Fig. 9). This size 
is just sufficient to take the cord that is 
to go through it, which is governed by the 

For a block of this size, a No. 60 
rill would be suitable 


FROM. the grooves along the edges, 
with file or sandpaper, round the sides 
slighty all the way along. At each of the 
marks on both sides, make a Veeut with 
the knife (Fig. 10), ‘Then saw the blocks 
apart. A fine fret saw or jeweler’s hack 
Siw is est. 

Take cach block between the thumb 
and finger of the left hand and with a very 
sivall fle (a diesinker’s three-comered file 
is suitable) fle the V-cuts at the ends in- 
to smooth curves, so as 10 make the nar- 
row faces oval (Fig. 11). With the same 
file, continue the score for the strap 


around the ends of the block. With a \~ 
gouge or the point of a knife, make a nick 


the heel (Fig. 12). This is to represent 
the opening or openings filled with 
sheave (whee!) 

Large o smaller locks are made i 
the same way by increasing or 
ing all measurements proportionately 

“The model supply houses, with their 
special jigs, dies, and machinery for mak- 
ing each part, can now manufacture some 
of ther swell and so cheaply that unless 
‘one particularly wants to make each part 
‘oneself, it does not pay to de 

Just a word of warning against using 
various odds and ends that have a vague 
resemblance to the parts required, A col- 
lar stud, for example, will always be a 
collar stud and never capstan. 


‘After the blocks have been 
‘Vicia ae fied the Teal 


sick. th 
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A FACT | 


SCIENCE ADVANCES NEW DATA THAT MAY COMPLETELY 
CHANGE YOUR IDEAS OF CIGARETTES! 


EEL Experience of Camel Smokers Confi 
Heres a base dconery that throws new light on ou 
sige tbout cpus, Teembodies an cctptng ec 
nf the Now of saaral body eoety.c delighi 
from fatigue and irlbilty, You do "pera tk whe Camel 
iets FaneeecIaAC yon tl pee Are axyba 


CAMELS can 
literally relieve fatigue 
and irritability 


Areyouiritable...crossand fussy 
when tired? Then light a Camel. 
As you enjoy its cool, rich flavor, 
you will quickly feel your flow 
of natural energy being restored. 
That “done-in” feeling drops 
away. Your pep and cheerful- 
ness come flooding back. 
EFFECT IS NATURAL 

‘The effect is produced by Camels 
in a wholly natural and utterly 
delightful way. So, whenever 
you feel run-down, tired and 
irritable, just light a Camel. 

You can smoke just as many 
of these delightful Camels as you 
want. You can increase your flow 
of energy over and over aga 
And you need never worry about 
your nerves. For remembe: 
Camel's costlier tobaccos never get 
on your nerves. 


CAMEL’S 
COSTLIER TOBACCOS 
NEVER GET ON 

YOUR NERVES! 


KNOW THIS FEELING? The 
feeling of being too “all in” to 
respond co the gaiety of the 
crowd? That's one of the many 
times to lighta Camel and enjoy 
its rich avor while your flow 
of healthful energy is restored, 
‘You will /ike Camels—a match- 
less blend of costlier tobaccos! 


TOBACCOS —Trkish 
and. Domestie—shan 
any ether pops 
lar brand. 


"Get a LIFT with a Camel !" 


| BLOW-OUTS COME WHEN YOU LEAST EXPECT THEM 


New Goodrich Silvertown With Life-Saver Golden Ply 
Gives Months of Extra Mileage, too 


VERYHODY'S happy. Car running smooth 
15a top. Roads perfect. But, don't forget, 
more than that to prevent a blow-out— 


A blow-out! And what searts out as a pleasure 
trip, often winds up in a wreck—or worse. 


What causes blow-outs 
When you are traveling 40, 50 and 60 miles 
an hour, the heat generated fnside the tire is 


BANG!—You have a blow-out. 


‘To protect motorists from blow-outs—to 
sive youa tire that will stand up under today's 
high speeds, every new Goodrich Silvertowa 
hhas the amazing Life-Saver Golden Ply. This 


remarkable invention resists beat Rubber 
and fabric don't separate. Thus, blisters doo't 
form inside the tire. The great, unseen cause 
of blow-outs is prevented before it begins. s0't 
this evidence enough that this tire may save 


your life . .. will give you months of extra 
miles? And remember, this blow-out protec- 
tion—plus longer wear—is really FREE! Be- 


oe 


FREE! wocrerintecnrte re 


‘ich Rubber Co Akroa, 0. 


HEAT INSIDE 
A TIRE CAUSES 
} THIS 


l 


LIFE-SAVER GOLDEN ar) | 
Tah hear 
PREVENTS THESE § 
BLOW-OUTS ff i} 
4 | 


%~ Goodrich Safety Silvertown 


Copyright, 1954, The B. F. Goodrich Rubber Co. 


WITH LIFESAVER GOLDEN PLY 


HEN no water is handy, it is 
sometimes difficult to determine 
whether or not an inner tube has 

a slow leak. A kink that the writer has 

found valuable in such cases is shown in 

the illustration above. The tube is inflated 
and rested against the wall. Then a pin 

is stuck into the wall above the tire 30 

its head, touches the top surface of the 

rubber. Even the smallest leak will cause 
the tube to sink away from the pin in 

five or ten minutes —E.J.N, 


PULLING On CHAIN 
Ry dian our valve 


Replacing Tire Valves 


WNERS 

called." "tires may expe- 
rience some difficulty replacing the valve 
stem inthe tim when making tube re~ 
pairs. To make the job easier, solder a 
short length of light chain to’ an extra 
valve cap. ‘The cap then can be screwed 
to the valve and the chain pulled through 
the hole in the rim to lead the stem into 
lace, The chain should be about a foot in 
length to allow plenty of slack. When not 
in use, the chain and cap can be stored on 
the valve of the spare tire —F.LC. 


Broken Battery Terminal 


WHILE tying to loosen one of the 
cable clamps on my car battery re- 
cently, I accidentally sheared off one of 


STOVE aours 
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the terminals, Tt bad broken 
off so close, that not even a 
slight projection remained to 
serve as a terminal for the 
clamp, After trying several 
ideas without success 1 made 
the temporary terminal shown 
in the sketch. From a small 
sheet of lead, T cut a flat arm about 1 in. 
‘wide and 2 in, long. At one end I mounted 
the sheared-off end of the terminal with a 
stout stove bolt. Through a hole in the 
other end. I drove a second stove bolt in- 
to a hole drilled in the terminal base on 
the battery. —E.D.T. 


Insect Shield for Horn 


RDINARY window screening and a 

soft rubber telephone base ring can 
be combined to form an. ine ine 
sect shield for the flat. open horns used 
fon modern cars. Simply cut the screening 
to fit the front face of the horn, hold it in 
place, and slip the rubber ring in. place 
‘over the rim. The ring will ft smugly and 
hold the screening tightly over the open 
face of the horn —F.W.B.. Jr. 


Helpful Hints 


FOR MOTORISTS 


Experienced Drivers Among Our Readers 
Offer You These Valuable Suggestions 


sterions 
HAGE SAW 
‘staet" 


DOOR FRAME 


Stopping Door Rattles 


NOVING closed-car door rattles of- 

‘ten can be silenced with small sec- 
tions of discarded hack-saw blades, To 
make the repair, remove the stecl buffers 
and rubber pads from the door jamb and 
place two shims of hack-saw blade steel 
between the jamb frame and the outer 
edges of the rubber blocks. The shims 
will reduce the clearance between t 
buffers and tend to hold the wedge 
projection on the door frame tightly in 
place—CHJ. 


Soap for Squeaking Hood 


ORDINARY hand soap rubbed on the 
fabric lacings under the hood at the 

id radiator frames will eliminate 
anoying squeaks and rattles that some- 
times develop, Soap is better than grease 
as it does not collect dirt—R.LS, 


Rubber Gasket for Leaky Radiator Cap 


JE THE radiator cap on your 
‘ar fits loosely. allowing water 
to spray back on the windshield 
when the radiator is filled. re- 
move the worn gasket and re- 
place it with one made of rubber. 
Measure the inside of the cap 
with a drawing compass and 
then, with the compass, draw an 
inked circle on two thicknesses 
of live inner tube that have been 
cemented together. Wet the rub- 
ber for ease in cutting with scis- 
sors. The rubber gasket will give 
a perfectly water-tight seal that 
will last—K ML 
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By Frederick D. 
Ryder, Jr. 


| HAT'S the main street of Akton 


no, Columbus—there's little George, Jr 
when he was—how old was he when we 
took that, Marge? 

Do you exhibit your home movie films 
with this sort of “sound” accompaniment? 
It isn’t necessary, and you ate losing a lot 
of the fun of home movie making. To 
ive your films the finished professional 
{ouch by adequate titling is both easy and 
inexpensive. In the years to come, the 
names, dates, and other specific informa- 
tion connected with the high spots of 
‘your vacations and trips will be kept fresh, 
‘and unforgettable 

‘The simplest form of home tting isto 
uuse one of the special tithing stands de- 
signed for use with your movie camera. 
‘These units are fitted with a supplemen- 
tary lens which focuses the fixed focus 
type camera on the small card holder sup- 
plied with the device 

‘The titling stand illustrated in two pho- 
tographs on this page is essentially the same 
thing except that it is made extra heavy and 
rigid, and a slot allows the card holders to 
be moved toward or away from the lens 
without getting them out of alignment. 

Certain features are essential in any de- 
sign of homemade titling stand, The most 
important is that the camera should be 
held tightly and in such a way that it will 
always occupy exactly the same position 
‘when placed on the stand. The second is 
that the location of the card holder should 
be fixed with equal accuracy. If these two 
equirements are not met, endless (rouble 
will be encountered with unsightly, off 
center, lopsided titles 

‘The mounting of an irregularly shaped 
camera such as is shown is much more 
difficult than to mount a rectangular box 
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HOW TO 


ADD 


Plain or Animated 


Pi\Ls5 


to your home movie films 


TWO WAYS To USE 
A TITLING STAND 


form camera, The latter requires only a 
pair of cleats nailed to the stand so that 
the camera will drop into place between 
them to be held by the tripod screw 
‘Tripod screws are 14 in. in diameter 
with 20 threads to the inch (U.S. Stand- 
ard}. so that a suitable screw can be made 
by running a brass wing mut on a brass 
machine screw and soldering it in place, 
Tt is entirely practical to make your 
movie titles on the film you use to take 
pictures. However, the regular panchro- 
matic 16mm. film costs four times a 
much as 16mm. positive stock. which sell 
today for about $1.25 2 100 feet. At that 


opat chats 


puto FLOOD 
ISIE eos 


Fusnto 


| wecanive oF 
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price you can make a movie title on 


positive stock for about the cost of a 
postage stamp. And positive stock is ex- 
ceptionally fine rained and gives clear, 
brilliant titles. 

One thing you must bear in mind. If 
you make titles on regular reversible 
movie film, you get what you see, If you 
take them on positive stock, you get the 
reverse of what you sce. In ther words, 
with regular film you must use white let= 
ters on a black card if you want white 
letters against a black background on the 
screen, With positive stock. black letters 
fon a white card (Continued on page 92) 
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Compare this 1934 Kodak 


with your present camera 


The New Kodak Six-20 
with f.6.3 lens 


OMETHING new in cameras. . . and here 
it is. Kodak Six-20 is the latest... sums up 
years of development 
ience, new style ... new picture: 
Compact. .. itfits easily, snugly, in your pocket. 
Touch a button—this camera springs into 
full picture-taking position. The fine Kodak 
Anastigmat /.6.3 lens gives you clear, sharp 
pictures in almost any weather. 

Moving objects are easy to follow with the 
eye-level finder... and you can "stop" them in 
action with the split-second shutter. Success 
‘comes easy with the Six-20. 

Finished in fine black-grained material and 
enamels—for 24 x 34 inch pictures, Kodak 
Six-20 with /.6.3 lens costs $17.50. Kodak 
Six-16 with 7.6.3 lens, for 2% x 444 inch pic- 
tures, $20. Other models from $14 up. 


e-making scope. 


Snapshots at Night 


‘The fast lens (/.6.3) lets you in on the 

latest indoor sport. . . snapshots at 
night. Two or thee inex Pi 

toflood bul roll of 

Kodak "SS" Pan Film 
‘sand you're rea 

to make snapshots 

indoors». at 

NIGHT. 


Fit your film to your 
subject...0v17 9085. .we 


‘the, film with’ 


LARGEMENTS 


A fine, fast 
miniature Kodak 
—low in price 


‘This Kodak. Votten 
ie sharpening /45, 


FREE .... more infor- 


mation and photo helps 


Temes. sshuter speeds uP 
{or /00 secoed 


IF IT ISN'T AN EASTMAN, IT ISN'T A KODAK 
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Adding Titles to Home Movie Films 
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fs in, and they give clear titles at from + to 
5 tt. A good trick is to nail a border strip 
faround the title board so that a flat sti 


letters without disturbing them, 

‘Alter the title is set up, it i plac 
marked spot on the floor beneath the camera, 
Which is supported, lens down, above it. The 
Uitle stand may’ be bolted up near the ceiling 
to clamps on a coluram in the cellar, as shown, 


be laid across in any direction to line up the 
ed on a 


trcelna ry, bu eqaly rood re 
tscepional ety, bat is 
{ould be obtained Uy bolting eto any Bemly 
fixed patton. 


INDIVIDUAL letters and a rigidly fixed 
famera allow you to make attractive ani- 
mated tide: The camera et fo hall ped, 
and the button is pressed and released 
So that only’ one frame is exposed. Between 
teach exposure the letters are moved a bit so 
they ‘appear on ‘the screen to rush on and 
form words all by themselves. 
‘To show how this works out, let's follow 
the making of one animated titie, The cam- 
fra, wound up and loaded with positive film, 
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(Continued 


some sections from a film tile that was ani- 
‘mated in just this way. Of course, if you 
raven’ a fast lens and plenty of light on the 
title board, you'l have to eliminate the fade~ 


Yackgrounds, transparent. celluloid overlays 
‘Grrying part of the lettering, and so on. 
‘One of the illustrations shows the titling 
stand set up for use with tiles 
instead of ordinary card title. This 


Shortest distance to which your lens can be 
focused, place a negative of the scene you 
want for a background, This can bean 
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it in the bottle of developer for five minutes, 
balling it nearly out once every minute; then 
Wash it for thirty seconds or $0 in the wash 
basin and “dunk” it again, this time in the 
ype. I wl dene i tw minutes or less and 
wld then be washed in running water in 
the basin for ten minutes. Wipe off the sur- 
jus water with piece of damp cotton and 
"up. Twill ry and Be ready for spi 
ing in from fifteen minutes to an hour or two, 
‘depending on the dryness of the alr. 

“KS the developer will keep for months in 
filled, wellcorked bottle, and the hypo 
Ikewise, this system of development is no 
trouble ‘at all" have handled tiles up to 
10 ft. long by this method. 

Remember that positive stock must be 
‘opened and handled entirely in the darkroom 
by the aid of the orange light. It comes in a 
sealed can ina roll. You can spool it-of & 
‘searded 100-1. film reel-and. keep in the 
tape-sealed ean when not in use 


MAGIC BEAM OF LIGHT. 
(Continued from page 73) 


ected just as when the radio is in use. 
‘One characteristic of selenium misht. be 


ito cool aowly, is sensitivity will be increased, 
‘The transmitter is even easier to make. A 
beam of light issuing from the lamp house 
and it 6O-watt bulb is concentrated on the 
Square of mirror. The glass is cemented 10 
a'sbeet of very thin metal mounted over the 
‘bo. 


‘sound box. The latter, which is shown clearly 
in two of the photos, consists of two thin 
ood with a hole cut through both 


fand is clamped with 
2 central bolt and wing nut, 

‘Speaking into’ the mouthpiece causes the 
mirror to vibrate in the same manner a8 any 


allopatric call, whichever is sed, 
‘anything. spoken into the transmitter is te: 
produced by the radio loudspeaker with great 


‘Before dismantling the table the fist time, 
number the four top sections as shown, also 
fone of the frames to correspond, as well as 
‘one end of each seat support. iy doing this, 
itis an easy matter to get the different parts 


‘of the table in their right place each time by 


TRAYS MADE WITH 
ANIMAL HANDLES 


three thicknesses of 5/6-in. plywood. They 
fre sanded and stained light mahogan; 

the underpart of the neck, the bell 
Lip of the tall, which are let the natural wood 
color, and the legs and ears, which are colored 
with’ black ink or some other black stain, 
lack glass-headed pins are set in for eves 
‘Their fect are. then 


ad misture for 
de the feet 
oughly, fifty percent by volume of water 
Proof casein’ glue powder and fifty. percent 
Siwdust, mised together before addins cold 
water, ‘Some shrinkase will occur, 30 it is 
hecessary to add a second Coat of this mixture 
beta and painting the frame 
Tt wil be found adv 

pleted tray, handles and all, wo more coats 
OF spar varnish, 


SMALL DRILL PRESS 


the frame, Clean the wires thoroughly and 
Soror ech witt'n thn coot of scldeing. fax 
‘Tho ends othe wires that have a tendency 
vo sa ean be supported with slender spl 
Of wood of broom eras, which wil bara 
‘un'on the hot metal enters the mold. The 
writs should he Rep as nea the center of the 
Joalt © seudile. "Aer pemetiog the eat 
Te tros Remote profectcg ea tv en 
OF td fled fash eth the rface 
Ate the tatogs sre wooctbed wp and 
betote, the rod ich, wo word ta 0 
thou’ be renwved and the benings 
ut alighty‘ with ine emery and at The two 
"ywHfantings ure assembled. by 
fit team" ot's Sicin machine 
fcrew placed op throu the 
tree fn the base and forced 
inten hole in the frame 
"The cap or being ai the 
upper end of the spindle i 
own “in. the accompanying 
‘it, This cat from 8 5 
ins (imide dimension). bras 
{ie having cn, wal. Two 
hos ave tried and tapped 
for tet screws which Bt into 
the groove at the upper end of 
the spindle slowing the fed 
Iever to mice ‘and Tower the 
he absence a's inp 
oper ase the ste 
tothe bol, the 
Screws forting their own three as" Uxy 
fnter the brass ‘This method of tapping & 
fle may rot be orthodor, but i. works 
"Toe link between D and the fed Tever 
side, of tye pieces of 3/S2ia. ire ar 
SA im. wide and 3Y4 tn tong with-in 
Holes dled at ‘each fad" The lever its 
2°S/iecin. rod ‘ited: with a handle taken 
from an old’ wood-carving too 
“A coll pring to rasc the dil point should 
be inert between the feed lever and: the 
Famer The lower end bet ns bole i the 
frame, and the upper en held in place with 
lata pated sfound the feed lever 
‘The il adj by inserting’ = wire 
in the chuck, the wire bene beat te form 
Fieht angle fst above the dell able. As 
tmindie turned, any variation in the h 
OF the outer en! of the wire above the table 
dhol ‘be corstied by neering ae ee 
Shinn between the dl frame and the bse 


Svascummens are requested to motify us of 
‘address Jour seeks in advance of 
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ict CaBor + 


“H P YOURSEL! said a 
friend as he passed me his 
tin of Union Leader. “You prob- 
ably won't believe it, but that 
tobacco cost me only a dime.’ 


Which goes to show that “price” 
isn't the only measure of value. 
That first pipeful of Union 


UNION 


Wo buys the best, ch 2 
youre te 


” 


lling me! 


noted RKO movie star 


Leader won me... and I've 
been smoking it ever since, 


In Union Leader your dime buys 
the sweetest and smoothest 
Kentucky Burley that ever glo- 
rified'a pipe. A pipeful will prove 
that. (P. S. It's mighty fine for 
cigarettes, too.) 
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TO PARENTS 


who want to give 
their child a 


DUCATORS have proved that @ fy 
serier wil improve enero whose os 

inch ax 17/0! Progress in reading, spe 

nd componition in especially speeded. 

Read for’ yourself the start 


ren 

‘nthe 

tga by return wail a3 -page digest of the 
fissirated: with, actaal ‘Classroom pice 
for your eupy today. 


Genuine Remington 
aslittle as 10° aday 


doy burnthe 
ia nee 
Tachpded 


Hand Une, Dept. 2404, Ballo, 8. 


si repaton the pyre 
i Mew ca Pb 


TReiaston Rona oro 


en 


local sationer oF 


‘division, squares and 
‘and receive free 


Buy no 


avyenuine leather case and. instruction 


multiplication, 
square root 


izars or cigarettes, and 
make-up, may easily be made by the 
home craftsman. The most interesting 
and attic way of decorating wach 
boxes is by means of veneering. 
| "The first step is to get out the ma- 
| ‘terial for the sides and’ ends. Use some 
softwood as Philippine mahogany, white 
wood, of cypress. After being squared, 
these pieces are veneered on one tide 50) 
that the grain of the veneer runs at right 
‘nites to that of the solid wood. Inespensive 
Straight-srained mahogany veneers, called 
‘crombanding, may be used for this purpose 
‘Cut veneers on a flat surface, using a steel 
square for a straightedge and a vencer Siw, 
& strong knife, oF 
‘trips should be 3 
the finished dimensions, 


Ie two strips most 


CFs cay 


How to veneer 2 box 
comer tatmeste.” Cut 


4 four additional suggestions for 
‘OH the lid is the last, 


Herman Hyorth tells how easy it is to make 


BEAUTIFUL Ueneered 


Boxes 


bbe joined, the edges are planed by clamping 
them between two hardwood boards, They 
are then fastened to a board with fine brads 
And taped together with gummed paper sips 
“The veneers are now ready for Bling. Use 
a stainless eavein glue and apply Itto the solid 
‘ood only. Fasten the veneer with a coup 
‘of fine rads and cut their heads off 14 
above the surface,” 1 
taped side ofa joint shoul 
always be up. Cover: the 
Veneer with’ a piece ‘of | 
Bevsjuper and pace the 
fther de an top of the | 
first one. ‘Press dawn on it 
that the projecting ends 
fof the brads enter the wood. 
Glue the veneer to the sec 
cond side in the same w 
and clamp the two si 


Lay) 


the same way, When dry, 
remove the brads, trim off 
the projecting veneer, sand 
the surfaces, and make the 
dado. and rabbet Joints, in 


the comers. Ghue the si 
and. ends. together, bet 
‘areal to check for square 
The top and bottom are 
slo "veneered. acrow the 
tan, but om both surfaces | 
‘eich piece. When glue | 
ing'and Camping. place 
thied "board between the 
tyeo pies. After trimming 
the edaes of the veneer and. | 
sanding i elue the top and 
Bottom tothe side” and 
nde. | 
‘When the slue is dry. | 
the sides and ends a 
> planed perfectly smooth 
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‘and crossbanded as explained before. The two 
sides are veneered at the same time, and then 
the two ends 

‘The box is now ready for the face veneers. 
‘These may be made up in any number of 
ways and from many different species of 
wood. For the bezinner, a panel with a bor- 
der around it is about the simplest. Lay out 
the panel and border directly om the surface 
to be veneered. ‘Clamp the panel between 
two hardwood ‘boards, plane its edges and 
ends to exaet dimensions, and tack it to the 
Vox with fine brads. Cut the strips for the 
border about 46 In. wider than needed and 
join them side to side. Plane one end, lay out 


and cut the miter Joints and tape the border 
to the sides and ends of the panel. Glue the 
tice ener fo the ds nt tent the des 
tnd finaly tothe fp, ey = 
ened with at least four brads each to 
vent them from sliding 

Linen and tnmts may be obtained in difer- 
ent wiih an pater rom manufacture 
ot marquetry The easet way to eat grooves 
for them i with & machine and a router bit 
thi It may also be done by hand wih x home: 
made sect cuter, which may be wed tn 
tarking page: ‘Siice some ofthe vencer must 
te cut ncros_the grainy the outlines of the 
foove must Ante cut with the spur of a 
farking” gage filed toa kaife potnt. ‘The 
froove for the square blackline around the 
{op edges is made in the same ‘way 
bia ines are held in ‘place with sips of 
fod paps whe he ue set 

When dry the ilays ae seraped fash with 
the surrounding surfaces, after which the box 
Is'eiven a thorough sanding. Tt is then cut 
open with fine back ww, guided by’ two 
hips camped on each ide f the gaged line 
Smooth and stain the edges and apply the 
Hinges and lock. 

i mont ate the veneered surfaces should 
not be sained. Apply a thin coat of paratin 
ty obaiable fo any" drar sore Let the 
otk dry for twenty-four our wpe thor 
Duly, and apply three or four conte of very 
thin lla, eet each coat’ dry about Your 
hours and then sand i with No. 1/0 sand- 
RP geste woo Fah the it cont with 
Gor 7/O waterproof sandpaper and para o 
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NEW PENNZOIL RECORD! 


COAST-T0-COAST 


TRANSPORT 
FLYING 


TIME CUT 10 18 HOURS 


| UNDERSTAND THEY 


NMA CAR, TO MAKE 


T GO FASTER, 


UNITED AIRLINES USE PENNZOIL IN SPEEDING UP SCHEDULES 


The correct grade of Pennzoil in 
your car will increase speed and 
pick-up—save up to 12% on gas. 


fornia after dinner 
‘Chicago, and being 
in New York ior a late 
‘Afternoon appoin gine Aying 
from New Vork to. Los Angeles or ‘San 
Francisco with the loss of only a half of 
cone business day. 

‘Yet that is exactly what you can do ia 
United Air Lines’ three-mile-a-minute, 
Pennzoil lubricated Boeings that fly 
15,000,000 miles a year! 

A Record-Breaking Oil 
Pennzoil is the motor oil that thousands 
of car owners are buying to increase speed 
and pick-up . .. to save money on gaso- 
Tine. You, too, can get this epecial ol, 
Just ask for Pennzoil—the correct grade 
for your car. 

Remember, Pennzoil is refined from the 
finest Pennsylvania crude. It is 3 times 
concentrated to give an amazing lough 
film. Then, the non-lubricating elements 
found in many plain oils are removed 
from Pennzoil. This cuts down snternal 
fiction or engine drag as effectively. as 

fiction 


streamlining cuts down external 


tonigh' 


or wind resistance. Hence your motor 
uses ess gas. 
fed with plain ofl—espe- 
ally when Pennzoil costs no more, Go to 
bonded Pennzoil dealer and get Penn 
zoil—the oil used by United Air Lines, 
“» Eastern Air Lines, Inc., National 
Airways, Northwest Airways, Rapid 
Air Express, U, S. Airways, General Air 
Lines, inc, and others. Try Pennzoil 

in your car today! 


TWAT SIKORSHY 5-42 wns 
TESTED ANO BROKEN IN 
WITH PERNZOI 


THE PENNZOIL COMPANY 
Enecoyoe Omen: On ly, FL Anesen, Call 


ei, Gs 


GO FASTER..SAVES ON GASOLINE Wao hZctin. 


9s 


We Didn't “Forget” Anything 
When We Made This $79 Price 


co TO HIGH SCHOOL | 


at HOME 


Inventions Wanted 
Patented or Unpatented 


ever a su rat anti ors 


Chartered Insite of American Inventors 


Sat Barrister Balding "Washington Ds 
* yt Large Orvieto of Faeiare 


D6 Ws eal anam advertisement sigue the appronal af POPULAR SCIENCE INSHTUTE OF STANDARDS. 


HISTORIC UNITED STATES SHIP MODELS 


(Continued from pase 71) 


the triangular notches 
(dotted lines) on sides of 
the indentations just 
sent copper 
washers in position. With 
plastic wood composition, 
mixture of thin cellu: 
Tose cement and wood le 
dost, or similar filler, fll 
in steps at bow. Shape 
and sandpaper to a 
Smooth concave. surface 


tinue them 34 In. apart 
to bow, Draw a cide of 
meter, with 

from stern. 


This striking photograph shows that these 


Ss they ‘ate to conntro 


it in the notch 
srign (BS) into place as shown in the 


indicated. “Give split bam- 


drawing of G. Shape pieces R to V and glue R 
ix poston op tami stp; mount the 
‘es. turn. Shape pieces J to’ P and glue K 10 
FeLto K, and so on. The plans show all dis- 
Uuinces for spacing. Insert tripod mast less 

using drop of slue to hold 
them at the correct angle, Fasten the upper 
mast at Nand P. (Continued om page 07) 


SARATOGA 


Deel be 
Dowel te 
Dowel be 2 
Woes NG 


List of Materials 


Novas fserg aber shernieg spel, all mateile 
ine sys cone ed te el lane 


‘elie pene fo 


er lta se 1/18 by In a fo 
sie, it bam far pri. nbd ed fo 
ie, et 


DESTROYER 


inside ameter wih 532 
STi ia 


ack (4 sean 
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HISTORIC SHIP MODELS 
(Contin 


nd from page 06) 


Cut the required X and ¥. pieces from a 
dowel and fasten in place. Shape pieces 0. 
‘Ausch Z's to Q'r and fasten to G- Shape 
turrets TV, Tnsert pins cut to correct lenzt 
for guns after driling holes to avoid. split- 
ling! Wood. Attach washers to underside of 
turrets, Fasten two of the turrets to # as in- 
dicated, Hold others for final assembly. Shape 
the two large and nine small boats. Remove 
heads of two pins and make crane Dr. Paint 
all parts made thus far a attleship gray 
olor, Round the corners of Hf and paint it 
black 

‘Commence assembly by inserting boats in- 
to recesses in hull, Attach the three. boats 
slongside funnel, ‘The entire superstructure, 
fscxpt two turrets and the eran, & Bow, in 
‘one piece, so glue it in position on hull. Glue 
the two single turrets to hull and insert Dr 
ahead of foremost turret. Glue Hf to G. In 
fert pin FL at the angle shown into G. 

‘With pliers cut a portion of one side of the 
head of twelve T-head pins, Slip pins throush 
eyelets, then through the washers already 
flued Yo hull, to form the anthalreraft guns 
(dug). If your model is to be the Saratoga, 
pant black stripe about 3/16 in. wide down 
Hoth sides of the funnel (G), and thin stripes 
down the length of the tufret tops; if the 


——cARDBONRD 


ra 
peer te 


Lesingtom, paint a black band Yin. wide 
‘around the funnel directly under 1. 

‘Though seventy planes are carried, all are 
rot always on deck at one time,’ and a 
‘squadron of eighteen gives a suficenily com: 
plete appearance to the finished m: 

‘The Suratoga’s convoy consists of destroy~ 
rs. For the purpose of this historical series, 
it will be suificient if you build one destroy= 
fer model, but itis better to make four be- 
ause, although often employed singly, their 
formation in the fleets. in groups of four. 
‘These so-called "fush-deck' destroyers are $0 
numerous and useful that theie doinas con- 
Stantly appear in the news. Two hundred and 
seventy-three were built to help win the war, 
bt in another five years they will all be zone 
New ships of this type now under construc 
tion will replace them 

Tegin by carving the hull A. Since the deck 
is not parallel to the water Tine, cut dows 
the block 40 that it is 34 im. thick at one 
end, and 3/16 in, thick at the other. Be sure 
to. keep ail surfaces absolutely straight and 
square, Following the plan, taper the block 
correctly from bow to stern, giving a slight 


Hare tthe bow and tame home to the 
stem in the final sindpapering. 

‘Mark lightly on the deck surface, after 
careful measurement, the location of pieces 
B,D, G, and J. Cut the corners off pieces 
D, £, and'G. With a razor blade, shape the 
Dointed forward edge of # as indicated. ‘Glue 
B,C, C, D, E, F, G, H, Hy, I, and J, J 
in their ‘correct’ positions taking off the dis- 
tances from the plan. 

‘Make funnels by tapering the end of pieces 
Af and N. Locate the centers of the funnel 
Positions on A and B. 

‘With a sharp nail or (Co 
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NO WONDER YOUR RAZOR 
PULLS LIKE A GUY-ROPE 
YOUR WHISKERS ARE AS 
WATERPROOF as a 
DUCK’S BACK. 
DE-WATERPROOF em 
WITH COLGATE’S -IT 
MAKES SHAVING A 
CINCH FOR 25 ¢ 


All men's whiskers have one thing in 
common—they're waterproof. Yes, 
every whisker is encased in a waterproof 
jacket of oil... and that jacket is 
what makes whiskers hard to cut. 
‘Once you strip that coating 
comply ofeach ad Chay whi, 
shaving becomes an easier task. 


most shaving creams con't 
remove al te waterproofing. They froth 
into big bubble lather... .and you ean’t 
get enough of those big bubbles close to 
a thing as small as a whisker. 


Colgate’s Rapid-Shave Cream doesn’t 
make a big-bubble lather. Te whips up 
into myriads of tiny, (tle bubbles that 


crowd close around every whisker. 


They strip away every last trace of 
womepeuing Eom ver elnglewhisee, 
They culate oll. oat leeway. 
‘Then these tiny bubbles seep into each 
whisker...soak it soft.,.make it cut 
as easy as asparagus tips. Try Colgate's 
‘See for yourself what an easier, smoother 
shave you get. The large size tube is 
now only 25¢. 
P.S. Forth last word in shoving lexury, fish 
your Colgate chine with Colgate’ After Shove 
ation and Colgste's Tale for Mew. 


Stability 
Siay- 


& 


ability 


\ with 


WHATEVER you build is as strong as its 
weakest joint, and staunch, sturdy con- 
struction comes only when each and every 
part is firmly held in its proper place. 

Masonite PRESDWOOD makes perfect 
Joining possible. Grainless and absolutely 
uniform in texture. Will not split, erack or 
chip. Once glued, bolted, or nailed into place 
it will hold even under heavy’strain. Sawed 
ledges are smooth, even and accurate. 

This is only one of many advantages 
‘which malke PRESDWOOD the ideal material 
for the home workshop. AJl-wood, pressed 
into light durable sheets. Strong. Moisture 
resisting. Non-warping. Can be varnished, 
‘enameled or lacquered, or used in its nat- 
tural smooth, warm brown finish. Obtain- 
‘able in large or small pieces. 

‘Try it on the next thing you make. Send 
the coupon below for free booklet, giving 
plans and specifications for many Useful 
articles. 
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Good BLUEPRINTS 


Make Your Work Easier 


FOLDING 


Duck Boat 


Fite, Pictsy 
Bea. 


RADIO SETS 
Portable 


Receiver (battery), 


SHIP AND COACH MoDELS 
A ae ayalale fr 
Ker et, end rH 


v4), 108, 
a aii, 


10 AID you in your home work 
Mop, Parctax Setesce Mom 
{eller blueprints foe a num= 
ber of selitested projects The blueprints 
Bre 15 by 22 in-and are sold for 25 cents a 
fine sheet (except in a few special cases). 
‘Order by number" ‘The number ae piven 
Make type and follow the tile, When two or 
tore numbers follow ope tite t means that 
there are two of more bluepists in the c= 
bet at Ifthe eter "Rolls a amber, 
I indicates thatthe blvepriot ar set of blue 
Eotrted ‘istrctons welch supplement the 
drawings. Tf you do ‘ot. wis Us supple= 
trent, omit the letter "R” from Your order 
td deduct 2 cents from the price piven. ‘The 
instructions alone are sold for 25 cents each, 
‘Many other blueprints are avaable. Send 
stamped and addressed envelope for’ com 
piete he 


FLYING AIRPLANE MODELS 


ihed (Sig-in. hl), 219. 
in, a 3 3 
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peairatie 
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Scout (ads, eating), 108 
Yacht ($8. ein), aK, 
MISCELLANEOUS 
ell, ron, Conia 2. 
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Tool Cabjset: Bench Hon 
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tthe mere umber dealer who ite Masons FURNITURE 1 an icing sta cents 
Prmspwooo. _— 1 eas 
ame. B | seat 
S| cay ent sate. 

Stownt dro | Mena pt your sine and aires day 
City. a 

oe POPULAR SCIENCE MONTHLY 


HISTORIC SHIP MODELS 


Continued from page o7) 


‘s4cin, del, if available, start holes for. the 
fitnnels, Tnsert the tapering point and drive 
Tull by tapping lightly with a: hammer. 


Note that the funnels are perpendicular to 
the deck line. The rake is due solely to the 
slant of the deck line 

Construct the searchlight tower by inserting 
four 4-10, pins into the hull between pieces 
[Placing drops of glue on the heads of 
pins, 


then O to. K. Make torpedo 
ing three ¥4-in. pieces of 1/32 
t0 each piece Q.” Glue the units thus 
into the places designated in the plan 
THend six pins into shape Rand six rare 
nto 'S, Insert into the hull as indicated, 
Keeping them as near the edge as possible 


Models to Come 
‘Tue most famous Ualted States war 
ships nd merchant vessels wil be Inc 
he new modelotthemonth series 


{haervie reened in two wars: Alodels of 


the Savannah, whlch wan the fst stea= 
thip'to cross the Atlantic, the A 
the irigate Constiation, anda wumber of 


Dither ships that have made Bis 
the schedate 


ny are 8 


without splitting the wood. Carve the three 
boats Z, and with drops of glue attach them 
to supports 

Ben 


insert in. bull to form 
Tnsert masts W and X, 
maklng certain they are perpendicular to the 
deck line, not the water line. Attach small 
piece of 1/82-in, reed (V) to W for the crow's 
fest. Remove heads from pins ¥, bend in 
center at right angles, and insert into J. 
‘With pliers, cut_a portion of one side of 
the head of two T-pins. Slip them through 
‘eyelets and insert into the hull to form guns Z. 
Paint entire model gray. When dry, touch 
the tops of the funnels and the 
of searchlight O with black ink or “dope.” 
‘The distinguishing numerals at the bow, 
so characteristic of these vewels, must not 
be omitted. Since painting them neatly of 
fers much difficulty, a practical solution is 
to affix gummed paper ‘numerals 4 in. in 
height, obtainable at-most commercial. sta- 
tloners. Altogether more than 200 of these 
v it, To carry out the idea. of 
‘of four ships, it best to give the 


= 


nd sides 


TAKE ADVANTAGE OF OUR 
CONSTRUCTION KITS 


FOU can save time and insure much bet- 

er results when building the Saratoga 
and her destroyer convoy by taking advan- 
tage of our new Model-of-the-Month Con- 
struction Kits. ‘These contain selected balsa 
‘wood, wooden rods, bamboo, reed, wire, eve- 
lets, eashers, ‘T-pins, colors, paper numerals 
(or destroyers), cement, and everything else 
required. Please we the coupon. 


feed ne aig 
5 hoe 


dress 


AND TAKE CARE O 


No! If anything should happen to 
Daddy— 

She could try to find a job—and let 
somebody else be their mother. 

She could look to relatives, friends 
or organized charities for support. 

She could maintain the home and 
keep the family together — if Daddy 
had provided adequate life insurance. 

‘The Equitable’s new Family Income 
Policy protects a family during the crit- 
ical period when the children are 
young. It takes a big load off 
‘a. man’s mind, yet is light on 


F THE FAMILY? 


his purse. It guarantees a liberal ine 
come to the surviving family until the 
children are grown, after which the 
face amount is payable to the mother 
for her own support. 


THE EQUITABLE 


FAIR JUST 


LIFE ASSURANCE 


SECURITY PEACE OF MIND 


SOCIETY 


"MUTUAL ~ COOPERATIVE 


Thomas I. 


arkinson, President 


‘The EQUITABLE Life Assurance Society of the United Stat 


'393 Seventh Ave, New York, N. Y. 


I would like to know more about your Family Income Policy. Kiniily mail 


explanatory booklet. 


ace 
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Motor-Driven 
Shop Tools 


Fey 1934 iw of et” oar 


“ot pie ee 


obs Or FREE 
rant: 


DEVELOP 
and PRINT 


Rit: CHICAGO WHEEL & MFC. C0. 
“L188, Aberdeen St, Casas, 


JACKSON 


CACO, NLL. 


BOAT/ Head icrward ore 


[MEAD SHIDERS | 25 marker 


‘Always mention Porutar ScteNce 


‘MontHLy when answering adver- 
tisements in this magazine. 
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OUR NEW GENERAL UTILITY ROWBOAT 
« 1m page 66; 


planking at the outer end. The cut will be on 


place and fasten to the 
Mem, aod chins wih 134-8, S 

‘at 24-0,” intervals 
Fasten the other side similarly. ‘The planks 
‘ext to the clamp piece are now fit 
fore fastening them, coat the lap, stem rabbet, 
frame edges, and clamp with marine glue 
Fasten the lap together and fasten the plank 


ing nails on the inside. Drill lead holes for all 
wails and screws 


IF CONSIDERED desirable, short lengths of 
planking may be used at an angle to make 
an ‘easily built but stout bottom by the. al- 
temative method shown on the plans, The 
regular lap-strake bottom planking, however, 
Situached follows: ‘The to enter planks 
are the only ones requiring fitting. Mark a 
‘enter line on the keel At frame No. 3 damp 
the first plank im place so the edge is even 
with the tenter line, ‘The forward and after 
ends will overlap. “Measure, mark, and saw 
‘ff the surplus so the plank edge fis even vith 
the center line, Bevel the center seam edges 
ie allow a 1/t0-in. seam Clamp the plank 
fore and aft, edge even with center line, 
‘mark each ume long the otade edge Re 
move the plank and make 2 saw cut i4 in. 
‘deep on the outside frame mark. Chisel out 
ihetrame and transom noche as own, Cut 
the plank notch at frame No. 1 to a depth of 
3/10 in. Coat the keel, transom, and chines 
with marine glue. Clamp planks in place and 
fasten to the keel, chines, frames, and stem 
with 184-in. No. 8 FAL screws, spaced 25 
‘apart. The forward ends of the planks are 
jpped ina manner similar to the side planks. 
Countersink screws along the Keel to allow 
for planing so the skeg will fit evenly 
Fasten the remainder of the planking in 
like ‘manner, allowing 1 in. for’ plank lap. 
Fasten the lapped edges together ‘with 1 
irom or copper clowt nails, spaced 2 in 
Hood an iron on the underide while cinch: 
ing. Before fastening a ‘thoroughly 
coat the lap with marine glue and place 1 in 
‘wide muslin tape over the glued area. This 
insures a permanently water-tight joint 


HE 34 by 134 in, seat riser is fastened to 
the frames at the height shown, with one 
hin, No. 10 FHL. screw at each Joint” Slght- 
iy ‘notch the frames for the wer. Nall 
small block to the stem directly under the 
ends of the risers, and nail risers to block. 
Fasten the after and forward seat suppotte in 
place with 134-in. No. 8 FLH. screws. To hold 
the rear seat support, 34 by 114 in. less are 
screwed to the support and chine with 134-1 
No. § FH. screws. The after edge of the 
transom seat is supported with a3 by 13s 
in. piece screwed to transom. Bolt the mast 
block through the planking and keel with two 


reular hole in, the forward seat for the mast 
directly over the mast block. The center of 
‘he mast should be 24-in. back from the top 
edge of the stem. 

‘The breast hook and transom knees are 
now marked out_oo the 134-in. stock and 
Sawn to shape Cardboard patterns ted as 
lemplates will eliminate much of the Siting 
‘The breast hook should be slightly curved on 
top. Fasten in place with six 2-in No. 10 


List of Materials 
LUMBER 
Mankine: Sides. 2, pe. ¥ by 12 In. by 


Ta fesand 2 pe. 14 by 10 in by 14 fe 
bottom? ped by 6 in by fd 
yy in by 10" 2 pes 1 by 
‘oy 12 Te, white pine. cedat” 


bres, 

Frames: 'T pen 3 by & Ine by 14 fhe 7 
pe Mi by in: by B Mt, oak, space 
Fr, or mats 

‘Tressoa: Te 
fr mahorany 

Floor board 
race 
Dices and fesaw to make iain piece 

Seats well and rudder” 2 pe- 34 by 1 


BP by win. ty 8 oak | 


int ty io". white pine, cedar, «) 
ress, mabogany, er redwood: 
Centerboard T-pe- $6 by 12 In, Uy 3 ft 


hive pine, ie, ype, mabogany | 
tr redwood 
Breast "hook and transom knees 


pe 1H yh by 27 neo, 
Sheer molding: 2 pe. 34 by it ba, by 
18 tte aks 


ca 
COREE sn yd re 
a ete be eae Hl Bs 
Sees as 
enon anf 
SSL re rita 
eae ew 
ETRE 
SE EW Sm 


Keel pe. M6 by 8 in by 14 


FASTENINGS 


5 ross 14-in. No. 8 FHL 
‘Grams of galvanlaed” screw 


fathead) 


2 daw. 1Hi-ln, No. 8 FH, brass or yal 
sited acter 


nail 
mike 


wolts 
| G'eseringe bofts 394 by 34 


| 4 Taree Sere ee for rudder, and 1 pe 
S/n. rod 18 tn lone 


MISCELLANEOUS, 


8 7 fh. lone 
i, onrocks and socket 


ag 
2 


(Sorth River 


Step of loth 


FAL screws, and we four screws to each 
transom kn. 

‘The 1% by 114 in. gunwale is fitted and 
fastened to” the breast hook, frames, and 


wilt Un edos routed fasta toe Set 
With 14-in No. § FHL, screws spaced 6 in, 


jo. 2'to point where 
tinued of page 701) 
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OUR NEW GENERAL 
UTILITY ROWBOAT 


from page 100) 
of the middle seat is over the other end of the 
Slot. Two supports 34 by 1¥% by 16 in. are 
how coated with white lead oF marine blue, 
fand driven into each end of the well slot 
Screw the forward post to frame No, 2 and | 
the afterpost to the edge of the seat. Fit the 
Sf by 12 in, well sides to the Keel and poss 
Liberally coat the bottom edges with white 
lead or slue, and clamp to the pasts. First 
fasten the well boards from the bottom up, 
with four 2-in. No, 10 F-H. screws 
hoard. ‘Fasten them to the posts with 
Na. 8 F.H. screws spaced 14 in. apart. 

‘Turn ‘the hull over and plane the center 
seam fat so the skeg will it evenly. ‘Thickly 
Smear white lead im seam. Fasten the shee 
ile pee from the ide with four 2a 
10 FH, screws, The 34 by 1 in. skeg is now 
fastened to the filler piece and to the center 
of the keel with Jin. No. 10 FH. screws 
Spaced 8 in. apart. Saw the skeg off at each 
tlde of the well siot, and bevel the skes out 
to 44 in. at the stem 

Fasten the 8/16 by 296 in, Boor boards to 
the frames as shown, separated % in. with 
1W4-in, "No. 8 FH screws. Provide’ short 
center supports between frames for the loot 
boards 

‘Sand the entire hull smooth. The seats and 

wished of painted as. desired 

a. The sides'and bottom should 
ted. with three coats of good lead and 

Sand lightly between coats 
shoul! be made as shown, 10 
ft. long, tapering. from ‘Sto 2 in. Saw It 
square on the batiom to A the mast bck 
‘The boom and gaff may be sawn from a2 
by’ in. plank, ‘The boom is 11 ft long, 125 
in in diameters the exff 8 ft, long, tapering 
from 14 to 11 fir, oF yellow 
pine for th ut square, 
then shape them round with plane and sand 
paper 

‘The sail requires 10 yd. of closely woven 
muslin oF sheeting, Sew & S4-in, cotton Fope 
Inside the outer hemmed edge to. prevent 
stretching, To lace the sails to the spars, in 
fert }4-in. grommets every 10 in. ofthe 
boom and every 12 n,n the Tufl Use four 
‘Mein, rope rings on the mast, and lace the 
remainder of the sail to the spars with ‘in, 
eotton S/16-in. rope for 


“The rudder, made as shown, is attached to 
the hull by- fastening screw eyes to the tran. 

wouzh which a 16 by 8/15 
ropped. Shape the rudder 
handle from a 34 by 2 by 30 in. piece of vak, 
‘and bolt to the rudder. 

"The Vicin. dasuer type centerboard is mere- | 
iy pase thou the well A 3 by 284 by | 
{tn headpiece ts notched all the way throush | 
and is screwed to the centerboard 


| 
PLANTS TIED UP WITH 
TRANSPARENT BINDERS 


Crntowneaxe is an exellent material for | 
tying plants to stakes in the garden. Pieces 
‘measuring about + by 10 in, should be folded 
Into strips about ¥% in, wide and 10 in. jong 
‘This will give a strip eight plies in thickness 
and amazingly strong. If the plant is to be | 
tied to a stake, the cellophane strip is used 
Just as gardener’s bast is used. For use on 
plants against a wooden or brick wall, the 
Cellophane can be looped round the plant and 
the two ends of the strip nailed to the wall 
‘The cellophane is waterproof and soft enoush 
to avoid chafing the plant. Moreover, being 


transparent both to visible and ultraviolet 
Tight, it does not cause local areas of bleach: 
ing—Docors Lencuans. 
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Make the 


job easier 
with 
Goop LIGHT 


eye-strain, 


{tof light you need will vary 
with the layout of your shop and the 
kind of work you do. Your eyes may 
he served hest under 20 footcandles. 


candles, Why 1 
electric ¢ 
y og with a sight meter. If 
this service is not available, follow 
this rule: Ceiling units for general 
Tigh to 200 watts in REM 
dome reflectors; for local lig 
100 to 150 watts in reflectors 3 103} 
feet above beuch. 
Write for interesting free booklet, 
“The New Story of Seeing,” which 
tells how light can be used to aid 
vision. Address D 
General Electric Company, 
Cleveland, Ohio. 


Aboce: The sight meter, new 
tific instrament thet mensures light 
‘and tells how manch 


scien 


need for 


fany task, At left: A velllighted 


Ihame workshops Top: 


‘Sume shop 


with inadequate, wnshaded light 


ey 


us that good light not only reduces 
[permitting us to work faster, 


‘rood light at low cost, 
alnays look for the mark 


EDISON MAZDA LAMPS 
GENERAL @ ELECTRIC 


we ighting st decoration, 
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“Let me use your knife!” 

Th THE KNIFE IS THE 
[| WANDIEST TOOL MAN 

{I EVER INVENTED 


‘many times a day do you nced a 

\\ good knife, with keen, strong. 
Dlades? Ifyou area man or boy 
who Tikes to do thin 


i goon 
everything from 
Knives up to th 


faknives and hunting, 
ical Boy Scout kite, 
ane ber "Neate of Tool” with srew- 
rivers, can openers, bottle openers. pn 

‘and mirror-finished special-steet blades, 


Remington has been famous for more than 


cations for oath quay ne 
tannin ~Hemingtveare 

and just as popular among fas 
Sew atts Cate you neue faker 
today end ocd 


Remington line! 


SEND 3c, STAMP 
FOR BOOKLET ON ( 
WOOD CARVIN 


a 
Divison: Bridgeport 
Conn 


Remington \ 


| 
3 by Sele 
Hoek SENSATIONAL SAVING” 


MonTHLy when answering adver- 
tisements in this magazine. 
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NATIONAL HOME WORKSHOP CONTEST 
(Continued from pase 74 


of the cub. He will be amisted by 3 com- 
Imitee Composed of Clyde F. Cook, president 
St the club, Chases SM. Fountain, Steve 
Smith, George F-Gladlter, and Fred Jepson. 
‘The tary known, a the VOM. 
vision of the Topeka Homeworkahop Ciub. 
Soka een can hee 
a i. vice 
resident; Lyman King,Jr secretary; Eugene 
Erskine, tresurer, and Pete Cooper, ibranan. 
"The fist exibition of the Topeka. Club, 
succesful beyond all expectations, was held 
Rei haea eee oat 
Journal” gave the 
Gab a weeks pubs 


Tica of a mill in Denmark, contatntne 1,109 
‘Another model by him iS an 
frist mill made from wood taken {rom 
‘old buildings, A piece of wood actually worn 
‘was used for the steps, and the 
Toading platform has old wagon marks, There 
i oe tiny cor cb ch on the door. The 
ms Dearly a year to build 
‘Other exhibits were: ‘Solid bronze lamp, 
chrome plated, by L. Henninger; a U.S. 
lighthouse model'cast ion, eauipped with 
flasher Tight “and, revving’ tens," by: John 
shop; ump, desk set, and other 
aries by John Steinke; hel by James 
Gibbons; eri 


licity, and for three 
nights a five-minute 
breadeast 


More Home Workshop 
Clubs Organized 


‘Tue following new clubs have heen 


pt “ince City of New 
overlaying, turning, ‘of Porviae Sciexer York by ‘T. By 
archery, decorative oan 


Club, Chieago, i 


Bisge Homeworkshop Guild, But- 


Bicorington Homeworkshop Club, 


fale, SY 
Bloomington, Ind, 
Chicago Premier 


I Homeworkshop Guild, De- 
Homeworkshon Gu 
I —n 


las, Homeworkshop 
PR. ‘ 


“Another unit 


Homewortshon 


ings, Mont. ‘A com: 


a, 
ata ‘and to make 
the necessary plans, 


Tis hoped to 

Philadelphia Homeworkshop Chu, actual work onthe 
heme Philadeiphla, Pa firojectin September, 
Yrom 100. diferent Seattle Homeworkshop Club, Seat- Three difterent 
ius se, Wash, hand: looms were 


"A meeting of the 
lub was held at Dr. 
Millard's shop re- 
‘ently 30 that. the 
members could see 
his collection of over 
2,000 wood samples 
from ‘all over the 
‘world and some of 
His. models, among 


ina, Was. 


‘akira Homeworkshop Club, 


These clubs are in addition to thote 


er all oficial ews of Guild Koad 
mathe Serious foal el 


demonstrated at a 
recent meetiniz ofthis 
club by Mr. and 
Mrs. 0, C. Houchin, 


Alten: ciabe | Mrs. OC. Houchin. 


ber of his chu, Mes 
Houchin, because of 
her keen interest in 


them one of a steam: 
ship 4% ft. long, 
‘Ths model required about a year to build, 
and the deck fittings alone cast over $100. 

‘In writing to Guild headquarters about the 
exhibition, Mr. Cook, president of the club, 
‘sid: “We followed your plans almost to the 
letter as to forms and methods and experi- 
enced no mishaps, We engaged one of the 
lub members to be responsible for all entries 
land check them in and out.” 

‘One of the features of the exhibition was 
1 demonstration on the wood-turning lathe 


talk and demonstration was ven by Glen 
Rogers on how sound movies work. 

‘An especially well-staged and varied exhi- 
bition Was given by the Homeworkshop Club 
‘of Cleveland, Obio, One of the accompany- 
ing photographs shows a comer of the ex- 


the eb ander si 
and experience in 
craftwork, has been made an honorary member, 

‘The Saginaw Homecraft Club of Sasinaw, 
‘Mich, is fortunate in having a large meeting 
oom that will hold seventy: members, and 
{two smaller rooms, all provided throuzh the 
‘courtesy of Morley Brothers Hardware Com- 
pany. An office desk, two display cabinets, 
‘workbench, asd {wo fling cabinets were a 
donated by the company. T. J. Poitras, the 


advertising manazer, i a member of the tub 
‘twas 
should 


‘When the queaton of sents cae 
desided that each member of the cl 
Maken chair for himsl, These are 
hates slaned 4 walt coor and 

"Aes dub projec, the members are making 
a iatem poke” Each pan wil carve one of the 
teeth inthe head of tn animal vexing on top 
‘the pole and wil place his nals em the 
tooth. 

"The club entertained ten members of the 
Frnt Homeworichop Club, of Flin Mich, 

Althoush the Saginaw Chub beets 

wrth nineteen members, Ht sow fat shige 
tee. Is anmal ewig wil be celérated 
wh ovwhih the ives of he 
"ne Goodyear Homeralt Cub of Ak 
(Osi tas been’ assened a. reqlar meeting 
face in ‘Goodyear Hall by the Employers 
Resviics Com! (Continued on page 0 
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mittee of the Goodyear Tire and Rubber 
Company. The club was the fist-group prize 
winner in a hobby fair held in connection 
with the Goodyear Hallanniversary celebration. 

‘The Jacksonville Homeworkshop Club of 
Jacksonville, Fla, divides each meeting into 


training instructor at the Kirby Smith Junior 


High School, ave demonstfation 02 cone 
Hating bst and alsplane mode 

"The ‘annual "oby”ahow of Janewille, 
‘Wises war held under the Joint stapes of 
the Janelle Homeeraft Club and the Coon- 
murity boys and’ ‘Girls Work Departments 
in the gymmasium and boys division of the 
Sen Sar im 

Completely equipped workshop and lec- 

ture room har been placed at the dpa of 
the Stnion Cartman Sect of Seaton 

Pay through the courtesy of the Scranton 
Recreation Hureau, Ky Calton SacConnal, 
Sina sori oper ety ae 8 
talk’ heore the cb 


Keep Your Club 
IN THE SPOTLIGHT 


Be. sux your home workshop club 
gets all the publicity itis entitled to. 
Te will please the members and at- 
tract new ten to your meetings. 

1. Send reports of all meetings to 
the’ local papers ‘and, occasionally 
offer the editors good, human-inter 
fest photographs. 

2, Send a set of newspaper clip 

to the Guild Editor, PoPULAR 
ick MONTHLY, ght Fourth Ave~ 
‘New York, N. ¥.. to go in the 

Scrapbook. 

4, Send all important news of your 
club and ‘a selection of your best 
photographs to the Guild Editor. 

4. If there is a broadcasting sta 
tion in your vicinity, try to get some 
time on the air to tell about the 
great growth of the home workshop 
Hobby: Mention your own club and 
just what it offers. 


WHAT THE GUILD WILL 
DO FOR YOU 

‘0 FIND out what the National Home- 

‘workshop Guild will do for you, ill out the 

coupon below, You will receive a free bulletin 

that tells in great detal how to organize a local 

hhome workshop club in your own community. 


381 Fourth Avenue, New York, N. 
J, tt Ietereed. tn the_ home work 
acted ic hate! what he Nathan mes 


ie nd ers 
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HOME WORKSHOP CONTEST 


to put on 
firm, attractive anal ina few short weeks? 
Thousands 


have already done it— 

ea 

Sane 
acted eaat fo bald up Heald for fan 
ete 
ieee 
Zeca eee 
mate fontears feats 
sissies mt rte 


to a fresh glowing, radiantly clear com- 
‘in 


exon. Cans 
Seton lac pepe. Le bees 
a Guling adventre, 


‘Concentrated 7 times 


thes ented ecient 
| cally combined with three 
| Spi kinds of ron which 
blood—add abounding 
new energy and pep. 
Day after day. as you 
take Ironized Yeast, you'll 


1D GIVE MY LAST CENT 
TO GAIN WEIGHT AND 
HAVE A REAL FIGURE 


New discovery! Fills 
_ out skinny figures 


so quick you’re amazed 


Astonishing gains in a few weeks with sensation- 
al new double tonic. Imported brewers’ 


ale 


seust, richest yeast known, now concentrated 


n times and combined with energizing iron. 
Adds 5 to 1S lbs.—auick! 


see ugly angles il out, hollow chest 
develop, arms and legs round out 1 
ingly. Compleaion becomes lovely, indi 


gestion disappears—new vitality comes, 
Danger in skinny body 


Authority war that skinny, anemic 
evo people are fa moe ae 
ie 


serous infections and fatal was 


SE Biood and eany Nes You ned. Do 
i before i #5 C00 late, 


Results guaranteed 
spar sada 
‘this marvelous new ‘Ironized Yeast should 
Siresustpeeeanes 
peo ee 
‘your money iy refunded 

Sapien tiie Yt 
eer 
pote 


FREE offer! 
‘Tomar you building up your 
lately FREE afer, 


Purchase a ‘of fron 
‘Purchase a package 


ted wit the very firs 
refunded At 

ionized Yeast 

Con'Bepe 458 Atlanta, Ga. 


103 


“YM YOUR BEST 
FRIEND. 

BE MINE—SEND 

FOR IT NOW!" 


GLOVER’S NEW 


DOG BOOK 


I's the most complete, in- 
teresting and instructive 
book in colors on the Care 
of your Dog ever produced. 


Seine eformaion. Se 
Foe ys copy toler, 


{CLAY GLOVER CO. tne Dest, 119 Fifth A. W.Y- 


New 9°x 3° South Bend Lathe 


aceon el AMES LATE 
Bhemstiereet ic pou 
Sra cag toemate enpdal fens puduied 


Bow 
SOUTH BEND LATHE WORKS. 


sage sei oa 
Sip MODEL FITTINGS 
a the toast Saree, Calta 


INVISIBLE TARGET HIT BY NAVY'S 
MIRACLE GUNS 
(Continued from page s2) 


head, no matter at what altitude. How these 
uns’ operate and achieve phenomenal alti- 
tudes & one of the most closly guarded se- 
frets, They can fire almost vertically, though 
for safety of their own crews against falling 
shell fragments, they seldom are pointed high= 
fer than sixty degrees from horizontal 


IGHT no loner offers a problem. As far 

‘as the guns can hurl their destructive 
projectiles, they ean throw into the air over a 
target sta? shells—large dares that luminate 
the ocean with the brilliance of a billion can 
des as they Moat gently down underneath 
parachutes of silk. ‘Like ghosts on a. phos- 
[Dhorescent sea, targets are revealed 
for observers to note their posiios 
they be aloft, for aviators to spot 


the splashes 
of falling shells and radio back to the ships 
Corrections for the neat salvo of stel 

‘AL shorter ranges, searchlights, high above 
the water, cast their brilliant beams eight 
miles to reveal enemy ships and hold them at 


the mercy of both large and small guns. 

‘Smokeles powder, containing a small quan- 
tity of black powder to spread the fre rapid 
ly, propels the heavy projectiles. Unlike the 
still particles wed im rifle and revolver am- 
‘unitlon, these powder grains measure one 
And one-half Inches long and are a half-inch 
thick. Each grain tiled with a multitude 

ny oles, sit wil burn inside and oa 
‘de simultaneously. 

Gannery fice tt samples of the powder 
supply frequently to make sure iti not 
‘deteriorating, is ready for instant action. All 
of the powder is overhauled when five years 
ld and thereatter every three years. Though 
It'is Kept dry in a constant temperature of 
So deree fre the powder may 9 
bad. When overhauled, it must test non-acid, 

ive off the proper odors when heated, and 
laste right, oF out it goes to make room for a 
fresh, dependable supply. 

Extreme care is taken to keep all compart- 
ments tight when handling the powder, to 
prevent the spread of fire in case of amex 
plosion. ‘The act of opening the breech alter 
Firing, automatically turns a jet of cold air 

high presure into the gun. ‘This blows 
‘out unburned bits of powder and cloth and 
fools the inside of the weapon. Often after 


int the frre ves would be fet 
Yeats ago forty 
Isled almost. instantly on 


Tatense was the heat it fused the rubber on 
the turret doors, making it impouible for 
rescuers to enter, 


WIEN rally acetone, torches had cat 
through the tough steel armor, the ship 
was riding at anchor in Los Angeles harbor, 
Rescuers found a dead gun pointer sitting at 
his 


For a very good reason, much of the prac- 
tice is confined to loading, pointing, training — 
the preparations for shooting. ‘The life of a 
sisteen-inch gun is 200 rounds. After that ts 
‘liectiveness in. both range and accuracy is 
fost. Often the ‘crews go through all” the 
motions of firing, including loading dummy 
Projectiles and powder bags, These are the 
Same size and eight as service ammunition. 
To eject the shells, brass slugs weighing SOO 
pounds are pulled up to the muzzle, the guns 
flevated and the slugs allowed to slide back 
down the barrels to force the projectiles out 
foto the loading trays, 


‘HE sixteen-inch guns move and train to- 

they, bat maybe pine ad Bred sep 
arately. “They also recoil in separate slides, 
Some fourteen-inch guns mave and fire in 
Uattery, oF as a single unit. Though the ter= 
rific explosion of the powder exerts a force of 
sisteen tons to the square inch, the powerful 
recoil mechanism takes up the shock as the 
fans travel back on their tracks no more than, 
Forty-two inches. 

‘Some freakish shots are observed occasion: 
ally as the big shells lumber through the al 
‘They may be seen easily by persons stationed 
aboard ship, and when fied it shorter ranges 
with reduced muzzle velocities, aviators high 
in the air ean trace their course easly from 
the ime they eae the gun clin high nto 
the sky, and fall on the target. 

‘When the three guns of a fourteensinch 
ture are fred, the projectile, which m 
ture four feet in length, are less Han four feet 
‘part as they leave the muzse, Theoretically 
they should fy theough the aie at the same 
speed and land together. Sometimes one lags 
behind in the turbulent eddies set up by 1 
ding shells and is forced off its course. Oc 
‘casionally” officers observe one crossing over 
from one side to the other, Two shells have 
been Known to kiss while in the ait and Ay 
away in different directions 


ESE are of coune freaks for which no 
ane can account and scence hay as 96, 

found no way to overt tay Wt ol a 
{emay sound, here are the results oa shot, 
thechance for ecutane of cha 
remote as to be virtually impor 

Following a vecent shorcrange bale pra= 
tice ‘off Las Anges repair art et th 
ina ‘oats fo fi the, age wl 
nat of 2 series of cloth uprights measuring 
Sten by tense feet and erected om Tong 
{aftr When they reached the raft they found 
siting upright "on the base of the forget & 
fourtecninch cast iron ton-esploive, pace 
tie abl, Tt had struck the water and, inz 
Seed ot bouncing’ through the target had 
Snly enough momentum let to reach the raft 
before sting down at rest on the target, 


WORLD WAR SHELLS LAY 
BARE ANCIENT SECRETS 


Gosxexs bombarding the eastern front 
during the World War had no idea that they 
‘were bringing to light, treasures of archaeol- 
‘ory. In the shell holes in Jugoslavia, members 
‘of an expedition sent out Univer 
Sty have found treasures which go back to 
the Bronze Age in Central Europe. Nearly 
2,000 sites have been marked out, as a result 
of the studies made by the expedition, Here 
future digging will take place. By making a 
5,S00-mile survey of the territory, the sclen- 
tists have uncovered Roman roads and forti- 
featon which etfs were hear of oly 
in legends, In one spot, they found a strategic 
site: where armies since 2000 B.C. had been 
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.. Visit ~~ 
Popular Science Monthly 
at the WORLD'S FAIR 


We are happy to repeat our invitation to visit our World's Fair Exhibit. 
The Mechanical Wonderland, which we present with the covateous coopera- 
tion of the Newark (N.J.) Museum, is situated in the Pavilion of Industrial 
Engineering, second floor, General Exhibits Building One, adjacent to the 
Hall of Science. A 


AUGUST, 1934 105 


Y LIFE INSUR ANG 
We ight DireaneE 
costs $0 LITTLE / 
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HUNTING FIREBALLS THAT FALL TO 
EARTH FROM OUTER SPACE 


(Continued from page 33) 


and the terrific impact would shake half the 
Continent of North America. 

‘The sreatest meteorite known to fall in re- 
cent times collided with the earth in North 
‘Central Siberia on June 30, 1908, mowing fat 
‘more than seven hundred square miles of for- 
st and shaking the earth so violently that a 
train, 200 miles away, was forced to stop to 
Keep the ralls. Vet it was only a pebble in size 
35 compared with the mythical projectile de- 
Sribed by the Tiford grocer. 


HERE are scars on the earth, however, 
which show that far greater ‘meteorites 
have fallen. im prehistoric times. ‘The best 
Known is the Meteor Crater near Winslow, 
Ariz, where an enormous mass of ian, mil 
Tons’ of tons in weight, once bored its wa 
more than 1,300 feet into the sand and 
of the desert. Other big craters or groups of 
‘raters have been found in Argentina, in Cen- 
tral Australia, in Afghanistan, and of the Isle 
fof Emel in the Baltic. Infinitely greater than 
all of them put together, however, was the 
meteoric fragments that made the Carolina 
Vays. There, long before the dawn of history, 
great swarm of meteorites is believed to have 
pinged to earth, leaving sears that stil may 
‘seen over an area of 40,000 square miles 
along our Allantic seaboard. 

‘The conclusions of the Tiford grocer. were 
based, of course, on his lack of familiarity 
With ‘the science’ of meteoritics. His report, 
however, was not without value, for be gave 
the angle above the horizon at which the fire- 
bald appeared o hin "That was ra fn 
formation. 


the dependable information 
" 


‘Some observers will declare that a fireball 
traveled from east to west, when it actually 
‘Went from west to east, Occasionally, too, one 
‘wil state that it soared straight up from the 
Rorizon, of that it descended straight down 
from ‘the f you ever see a meteor 
Which seems to-go straight up, or straight 
down, you may be pretty sure that you were 
lalmost directly under its path. 1f you happen 
{o face in the direction from which it comes, 
it will seem to go straight up, if you face is 
| the other direction, it wil seem to bo straight 
Tn spite of the contrary reports that always. 
come to him, however, Nininger seldom finds 
dificult to get fairly accurate information 
fon the direction taken by a meteor, for the 
majority of obuervers are always preity much 
im agreement on that point, So were they in 
the case of the Wyoming-Nebracka fireballs. 
‘The next step was to spot the location of each 
observer on a map. These spots were then di- 
¥ided into two groups, one group markt 


snowed out of 


[OW, with the course of the meteor plot- 
ted, a much more dificult problem arose. 


The only way to get at the angle of descent 
is to determine the altitude of a ieball when 
it first appears, and its altitude when it dis- 
spears. This must be done by triangulation, 
tased on reports from the most dependable 
jbservers at both ends of the course. In other 
‘words, if two observers, a known number of 
miles apart, happen to"see a meteor at the 
Same instant and are able to report, pretty 
accurately its angular distance above the ho 
fizon, then a simple trigonometzical compu 
{ation will reveal the altitude of the fireball. 


TIS dificult, however, to get reports suff- 
ciently accurate to use in computations with 
any degree of assurance. Too few observers 
Sagal fo Say what hey actualy sa, oF 
where they saw it. Ifyou wish to prepare 
Yourself to help scientibc investigators with 
feally useful information, in case you are 
Icky enough to se a large meteor, you should 
first acquaint yourself with the names of the 
mote important constellations and the larger 
‘stars overhead at each season of the year. 

“Then, when you see a fireball, you can re- 
port that it appeared in such and such a con= 
Stellation, or near such and such a star that 
iCtravee throu other cenilations famed 
in your report, and that it disappeared. at a 
siven point. That kind of a report would be 
extremely valuable, It you do not know the 
zhames of the stars, however, you can sil give 
Avery helpful report. Nail © atick to.8 U0, oF 
{o the side ofa sed, pointing Ht atthe spot 
i. the shy whete you frst saw the phenome. 
‘non; and another stick pointing to the spot 
where you Tost sight of i 

‘The Wyoming-Nebraska fireballs had ob- 
viously descended at a very fat angle, Further 
investigation reveated that they had appeared 
fat an altitude of about seventy’ to" eighty 
miles, and that’ they” had disappeared Just 
forth of the town of Columbus, Nebr, while 
SUI about ‘fifteen miles up. 

‘A meteorite fragment can always be dis- 
tinguished just by its appearance. ‘There are 
two common varieties, ifon and stone, The 
fron type i easy to identify, It is heavy, and 
if newly fallen, it is lack outside 

A'stony meteorite is harder to recognize, Tt, 
too, will be heavier than the average stone, 
and, will almost always be covered with a 
‘ack or reddish-brown erust. Also it will of- 
ten have pits in it, but the pits will seldom be 
as sharply defined as in the iron variety. 

‘There are two kinds of stony: meteorites, 
ne, when nevely fallen, looks much lke a 
chunk of grayish-white cement, covered with 
4 crust of black paint. The other i darker in- 
Side, sometimes quite black, 


YE lack crus, which cover al stony me- 
teorites when they firs come to, earth, 
urns eradually to 
the Surface pets to Took much 
ofa lata whole-wheat bread, 
ital Pimple, or fakes scattered! over i 
‘There are tarious ways in which Yoo, the 
layman, can advance the sence of meteoiics 
if you work inteligenty. Fst, be constanly 
fn the lookout for meteorites If you find & 
Strange ‘stone, or mass of fon, which you 
Unk par ofa meteorite; senda smal skim 
plea some scent, flim were you 
found It and under what circumstances If You 
ss arg meteor in igh cate eval 
ihe sky the point at whic it appeared and 
the potat at”which it disappeared. Get the 
‘sacl hour and. minute ol ance, 
Se its se: Listen for any noise that may 
inake, See whether it leva 8 tral of misty 
Tighe behind ft Note how long the trail line 
fer after the meteor vanishes, Above al i 
fopsbod eran s cane psoeran a 
eball, do So. Only one such photoor 
ever yet been taken 
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ACE RODEO RIDER TELLS 
HOW HE TAMES BRONCOS 


‘Continued from pase 26 


the heeler comes in, catching both hind less 
{in his loop, and quickly pulling, the steer 
down, All that remains i for the head man 
to te the pizging string around the brute's 
hind legs with a square knot and below the 
hocks, 

Bulldogsing requires a lot of skill as well 
as brute strength. In recent years California 
has forbidden bulidogzing, substituting “deco 
rating” which means slipping an elastic band 
Over the sler’s wel nose While running nearly 
thirty miles an hour. 


IN BULLDOGGING, the steer comes out of 

‘chute between the hazer and the doeser 
When ‘the dower reaches the bulls flanks, 

th the hazer riding in close on the opposits 
side to‘ prevent the bull. cursing away, be 
foes down, leaving the saddle headfist He 
tabs the horms with both hands, diss iy his 
cls and sts down, puling the animal's ead 
sharply around." ‘Then he straddles the eft 
Horm, passe both arms behind the right hora 
And us the bull by the nose, twisting the 
hove upward and walking’ backward.” This 
takes the animal off balance. and. pail. his 
forms over_and. down ‘onthe round with 
the nove pointing straight toward the shy. A 
food man can throw bull in seven seconds 
Aer feaving the ete 

Ta "dscorating™ T Sart leaving my horse 
shen abreast of the animal's ear quarters 1 
Thug him around the neck while stil tn the 

psig my Fight hand. down the wide, the 
tet hand down his face. AS soon as m 
Ii the jround T'snap the rubber 
his ove 

‘Allthe cowboys are, of course, ood riders 
‘They have good wind, are well-knt,-and 
rong. Many of them once were borers whe 
‘veloped sttong arms while punching sand 
tgs and opponents faces. Som of ts train 
ini few. wee before the senon 
Opens in February and the work Keep usin 
slape unti it closes the following December. 
We need plenty of reserve strenath if we ex 
Dect to rope a calf, mile-a wild cow, ride a 
thild bronco without & bride, ride a eanting 
Tirahma”steer without, sade, ride. a. wild 
horse with neither saddle noe bridle and, Tor 
food measure, decorate of bulldog a stet— 
Ain one afternoon 


TRACE OLD MIGRATIONS 
THROUGH WOODEN TOOLS 


By srepy1vo 2,800 specimens of wood from 
the South Seas, Yale University scientists are 
Attempting to trace the origin of Polynesian 
tribes. Old wooden implements and weapons, 
Used ly the various tribes, are being compared 
With bits of wood coming from different parts 
Of the islands of the south Pacific as a means 
Of tracing migrations. The wood collection 
‘eas recently presented to the School of Forest~ 
fy by a museum in Honolulu, Hawaii. Vale 
University, in cooperation with the Interna 
tional “Atsociation of Wood -Anatomists 

sponsoring the systematic study and cla 
{ation of woods throughout the world. 


NEW PROCESS MAKES 
COPPER LOOK OLD 


‘Tux: appearance of age can now be given 
‘within a few hours to copper roofs and other 
work, Wi 


fect 


‘nium Sulphate. 
fccur so soon that it washes off the solution 
before it has had time to act, brings out the 
blue-treen coating of patina which gives cop- 
per its weathered look. 


HERE’S THE ANSWER 


the southwest. ve aways been intersted in 
snake stone. However, a5 much as Tye read 
Shout them, Ive never been able to. nd the 
mowers to two passing qomtions Tet trae 
ifat's mother snake in the presence of dancer 

her youne to protect them? Aso, 
‘ise hates to go to deephoie K. Le Ses 

ogo to dep?oR KL 

Antonio, Tex 


A—Going the ow! one better, the snake sleeps 
with both eyes open. Its been said that a 
sleeping snake wil be awakened by seeing & 
holeless movement in front of its eyes AS to 
‘mother seakes swallowing their young, experts 
fave found nothing to prove it. Snake fam 
lies, often numbering from sixty to seventy, 
would make quite a mouthful 


Plant Pills Not Ready 


SOME TIME ago you published an 
1. “article entitled "Plant "Pills Grow 
Bumper Crops” Has this, fertilizer 
preparation beeo placed on the market and if 
Where can it be obtained —Dr. RD. B., 
‘Woodstock, I 


A—The plant pills described in the article 
dra mento are ne avaiable commersaliy 

fowever, you can easly prepare a simlat 
Huot sliion which fs soe af the reported 
ualies ofthe ple: Senply sd to ose fallen 
tater a beanaled lump of elu otrate 
‘Then add potasium nitrate, magnesium sul: 
hate, potas hophate, and ferric chlo- 
Fie, making each guamity qual the sss 
ft ¢aplt pea Str the waterto-diwolve the 
chal fd yur ston fen for te 
fn even the mont deeate plants Apply it 
Sect or iwi a week with waierag fan 
‘The solution should net be uae ony tenaet 
than sumgeted as it wil destroy the anger 
foots ane Kil the plant 


Caulking Compound 


K,, BURLINGTON. VT. A satisfactory 
+ compound for caulking the cracks that 
form around the outside edies of win- 

dows and doors can be made as follows: Mix 
32. of paste white lead, 9 ot. of dry axbes- 
4.0. of whiting, 1 sil of linseed oil, and 


tos, 
enough lampblack to tint the mixture to the 
desired color. This will make about 1 Ib, of 
the caulking compound. 


Making Colored Glass 


D,, PdANX ARBOR, MICH. Gis 
., “colored by including certain chemicals 
in the manufacturing process. For example, 
cobalt oxide colors glass blue; chromium ox: 
ide tints it green; manganese dioxide, violet; 
cuprous oxide, red; and silver oxide, amber. 


Mosquito Bites 


GW, LEHIGH, PA. As far as we 
know, there is no quick cure for itching 
moiguito bites, but a good method of reliet 
Consists in rubbing the bites gently with toilet 
docs not 


flowing: Mit 1 ce of peanroyal od 
of anise oil, 3 dr. of spirics of camphor, 
8 ox. of ordinary rubbing alcohol. 


THESE gucstions Jrom readers have een 
‘ced om the tamsndh ence by 
w Information Department. Due to the 
large mumber received each month eter re- 
‘oil be antoered. only 

lope is encloned. 
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things you should 
know before you paint 
or varnish— 
= 


E 


“Hey, don't st in that chair! V arwished it a 
‘most ago bus it's still sticky. 


‘Say, I just reed « book that tells how to apply 
10 it's never sticky, You can get one 
Jrom the Lowe Brothers dealer—free.” 


* 


‘Yes, there isa way to varnish old sueface 
s0 they won't be sticky—there's a way to 
refinish varnished furniture in a different 
shade without removing the old finish— 
there's 1 way to make old cracked and 
‘worn surfaces look like new—there's a 
‘way to get just the color effects you want 
‘about your house. 

‘And youwill ind all ofthis informationin 
‘our new book" 101 Questions About Paint 
ing and Decorating.” Geta free copy from 
your dealer in Lowe Brothers products. 

‘And remember this. 

Analysis shows so-called 
“cheap” paints to contain 
as much as 63% water 
and other evaporating 
Aiquids. In contrast, Lowe 
Brothers paints are 90% 
film-forming solids. They 
‘cost much less in the end. 
‘The Lowe Brothers Com- 
pany, Dayton, Ohio. 


le 
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USING YOUR MICROSCOPE TO DESIGN 
ORIGINAL PATTERNS 


‘ontinued from page 


1 buttery of moth tongue, when curled, will 
fake a form closely following the spiral of 
growth, 


‘examine some of the slime molds or Myceto- 
oa. There are about S00 species. of these 
maids known, so that you ought have no 
ificulty in nding them. They thrivein damp. 
places, and their slimy masses can be found 


‘Sometimes one of the molds wil be found 
rowing on the outside of a flower pot. Gen- 
ferally, they are no more than a quarter of an 
inch in height. 


'T 1S the spore cases of these molds that, 
lunder the microscope, often are objects of 
treat beauty. "You will think that you are 
fooking at delicate porcelain trinkets. when 
nt view some of them. Others will remind 


Tt would be imposible to say much 
the use of the microscope to discover designs 
‘without ‘mentioning the diatoms. "These tiny 
alg plants are among the most beautiful 
objects in nature. Also they afford an almost 
endless variety of patterns Artists and: de- 
Signers have made extensive use of diatom 
patterns in all types of decorative work. ‘The 


Follection and preparation of diatoms. were 
Sdeseribed in earlier article of this series, (P. 
SOM, Aug. "33, p34) 


hen winter comes, you will find it worth 
while to study snow ‘crystals and frost pat- 
ferns, whether or hot You are particularly 
Interested in design. You are certain to find 

Tor no two soo 


th of design patterns 
that artists have been employing. for years. 

Here is a little game you can play while 
looking for hidden beauties: 

“The wings of insects are marked with 
veins, or nervures, that branch and cross." By 
‘amining the. wines of various inset ou 
rind wide variety of puters, Wid 

Stretching of the imagination, sometimes 
tardy any, you can pk out leer ad Te 
er combinations or ‘monograms formed. by 
the nervures. ‘Try to find your own Initial. 
If'you succeed, vou will experience an unusual 
“microscopic” the 


T MIGHT well be said that, to the 
‘croscope, nothing is sly and almost every 
thing Getto Uae ti vars 
Specimens of animal tisue ean be photosra 
and subsequently arranged to produce a 
rative effect. As an example, a cross section 
of a human, spinal cord (infant) ‘has been 
Photographed and arranged in a. design that 


Unless you are an exceptional microscopist, 
you have encountered considerable disappotnt: 
Trent and sulfered no litle exasperation when 
‘You tried to examine and photorrapn bests 
that could: not be iluminated rom below 
For instance, when searching a pinch of ocean 
‘Sd for foraminifer,pood lighting i een 
al. Sometimes simply” placing the micro- 
cope near a window wil sufice, but when 
Dinervations are made at night, the window 
ethod is wel 

“Therefore it almost certain that the sine 
ple gadget dlstrated. will add new. beauty 
End fertory to your microscopic world. Tt 
fot dificult to make. For convenience, it will 
be called a top-stage illuminator. Tt employs, 
SS lis souree, a sincvolt Mazda No. 10 


‘radio dial-light lamp, operating from a door- 
bell-ringing transformer oF other sultable six- 
volt supply. 

Procure, in addition to the bulb and trans- 
former, a'silvered flashlight reflector about 
fifty millimeters. (two inches), in. diameter; 
two pieces of sheet hrass measuring about 
fifteen by twenty-two mllimeters, and. an~ 
‘other piece of the same material measuring 
bout twenty by thlety millimeters: a length 
‘of flexible cord, and a brass socket shell 


NCIDENTALLY, you may wonder wh 
the dimensions ate given in millimeters. Tt 
you expect to do much work with a miro- 
Nope, and partiularly if you Took forward 
to eeiting & highpowered laboratory insta 
tent someday, you will have to. become 
Tamar with the metric system of measure: 
ment beealse Uhat fs the system employed 
Uinivenally by microscopists and. mieroscope 
Thaker. You can procure, fora few cents 2 
Scale that has both inches and millimeters eo 
twenty Ave 
peo and ty 
hundredths centimeters Iter using 
the metric syntem of measurement for tim, 
Yeu" will find it convenient 
“To at tack to the opiage uminator 
You may have aie dficuty in procuring | 
2 Socket that will hold the miiatdre lan 
Generally, thee can be ‘picked up at Tad 
Stores for'a dime or so, br perl You ean 
tse the one that was htved to the Aaah ht 
{rom which you got the reflector. The tocket | 
ilastrated consists of nothing. more than 
threaded bras shell, with small ott passing 
rough ae in the end and insulated rom 
the abel with fer washers 
ban a ale 


in the center, En- 


it is about eighteen mallimeters 

of larke enough to let the ob 
Jective of your microscope pass throush with. 
‘out saping. Ata point halfway between the 


dee of the center bole and the outside edge 
im, cut hole just large enough to permit, 
the glass part of the lamp bulb to pass through. 
Bend the twenty by thirty mille 
‘of brags into a tube twenty. millimeters fons 
And of a diameter to receive the bulb an 
Socket in a snug, sliding ft. The tube will be 
‘open along one side, the width of the open= 
ing being about seven millimeters. Solder one 
fod of the tube over the smaller hole in the 
Feflector, open side towards the rim, With 
this arrangement, the bulb and socket can be 
‘moved in of out, until the best ilumination 
1s produced. Solder one of the Aesible wires 
to the shell of the socket, and the other to 
the center contact bolt. The open side of the 
tubular lamp bolder eliminates binding at 
the point where the wire is attached 10 the 
socket shell 


TT iF ituminator eld in positon on he 
microscope stage by pressure ofthe spring 
slide clips against two ears, that are soldered 
to the rim of the reflector. ‘These ears are the 
two fifteen. by twenty-two millimeter pieces 
of brass. Cut one of the wider edges of each 
So that it curves inward, and thus hits snugly 
Shout the reflector. 

To use the luminator, simply place the 
‘object to be examined, if not mounted, on a 
piece of paper, a neutral-colored blotter being 
{scellent, and’ drop the reflector, open side 
‘down, over it. Alter centering abject and ile 
luminator in relation to the objective, adjust 
the slide clips so that they press firmly down 
fon the ears of the reflector. Adjust the bulb 
by. sliding it in or out. ‘The object will be 
lighted. brilliantly by direct rays from the 
amp, and less brilliantly on the shadow side 
by light reflected from the silvered surface. 

"This arrangement (Continued om page 100 
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DO YOUR OWN DEVELOPING 
AND PRINTING. 


Wonders Through The 
MICROSCOPE 


‘A new book which tells you 
all about MICROSCOPY. 
Turn an inexpensive micro- 
scope on hundreds of speck. 
mens within a stone's throw of 
{your front door and you step. 
off into a new world of wonders. Com- 
plete Manual for amateurs. How to use 
‘equipment, secure and preservespecimens, 
take photomicrowraphs, ete. Numerous 
Ilustrations. Full loth bound $1.00. 
POPULAR SCIENCE MONTHLY 
2381 Fourth ve York Me 
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USING YOUR MICROSCOPE | 


TO DESIGN PATTERNS 
(Continued from page 108) 


provides excellent illamination for examining 
early every kind of opaque object, such as 
Surfaces of paper and cloth, small insects and 
insect parts, tny machine parts, and almost 
‘everything che that cannot be mounted on a 
Side and inspected by. transmitted light 

ft you find that the doorbell transformer 
produces more than six volts and thus short 
fens the life of the lamp, you can connect in 
to the circuit a piece of resistance wire, deter- 
mining by experiment just how much 

‘Top-stage iluminators are useful only so 
long’ as the nose of the microscope objective 
‘does not east a shadow on the subject. 

An excellent way to get the jitters is to try 
to arrange something with a disecting needle 
or tweezers while watching it through the 
microscope, as when separating foraminifer 
from ordinary grains of sea sand. When you 
Want to push a grain of sand to what seems 
to be the right, you have to move the needle 
‘ctually’ to the left, because’ the microscope 
reverses the image 

Usually ‘you can triumph eventually, and 
perliaps become expert alter Jong. practice 
Bat there is an easier way: Arrange a bright 
source of light so that the rays will 
jected through the microscope, with 
no stray light thrown upwards. ‘The 
Inches above the eyepiece of the microscope, 
place a sheet of thin, white paper, You ca 
fay" it‘on a piece of glass supported by two 
cempty store boxes. With the room darkened, 
focus the microscope until you sce a sharp 
Image of the object on the paper. Now you 
can use the dissecting needle or tweezers in 
the natural way, because the image on the 
paper is right side to, 


FIRE AND AIR TESTS IN 
YOUR OWN LABORATORY 


Continued from pose 63) 


slow to_be sure, but it nevertheless will take 
Place. "This slow process of combustion is 
Felerred to a8 slow oxidation, 

‘You will not eed any. great amount of 
‘equipment to demonstrate the slow oxidation 
fo rusting of iron. Simply Gt four large test 
tubes with corks and in each place a few 
Inright new iron nails 

Th the first tube also place some water from 
which all the disolved air has been removed. 
This can be done easly by boiling the water 
for several minutes, pouring it into the tube 
to completely cover the nails, and then drop 
ping in'a small quantity of oil to form a seal 
nd prevent any air from redisolving. The 
nails then will be exposed to. water but not 
{0 air or free oxygen 

In the second tube place enough unboiled 
tap water to cover the nails. Since some air 
i bound to be disolved inthe water these 
‘ails will be exposed to air as well as moisture. 

‘To the nails in the third tbe add only 
several drops of water. 

Finally in the fourth tube place a small vial 
of gong acid, quickie, orcas chore 

‘You will now have four specimens 
placed under four conditions. See that they 
re tightly corked and alow them to stand 
for about twelve hours. 

‘When you finally inspect. them, you will 
find that the nails exposed to air as well as 
‘moisture will be coated with a thin fim of 
ust (lubes two and three). On the other 
hand, the nails in the first and last tubes, 
fe of which lacks air and the other moisture, 
wil be as bright and clean as ever. The fact 
that the iron rusted only when both air and 
moisture were present demonstrates conclus- 
ively that both Substances must be present to 
Support the slow oxidation of iron. When 
sdther substance is absent, iron will fail to rust. 


LAST CHANCE 


GOLDEN FLASH BIKES i 
and other valuable 

PRIZES GIVEN AWAY 

in this contest. 


August is the wind-up for 
this great contest, We 
have extended the time to 
Sept. 15, which gives you 
1Sextradays, Allyou have 

to do is to write a story 

con the subject, “My Ad~ 

ventureona Bicycle." The 

most thrilling true story 

gets the prize, Get busy. 
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‘Bieyle Tae Division“ 
1790 Brosdway, New York City 
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“PET INSURANCE” IS 
GOOD MONEY MAKER 


= LooD- 
HOUNDS 
often are 
used to find am 
Capture. criminals 
h nd. St. Bernard 
‘logs find and res 
cue, lost (ravelers 
inthe Alps. But 
4 mongrel pot dog 
found his ‘master 
2 job with a living 
income, which 
omise_ of being permanc 

et dog was Tost On the fourth 
day, alter Jones had spent two. dollars 
for’ ads and. worried himself almost to 
illness, the finder of the dog telephoned 
to Jones and the pet was restored. Had 
the dog's collar carried. his owner's 
‘ress, suid the finder. it would ave been 
easy to return him the day he was found. 
ones thought about that and. inquiry 

among his friends showed that scar 
any’ dogs” collars carried. the name. and 
Further, said the 


gives 


address of the owner. 
dog lovers, they would be willing to spend 
a dollar to have a good, permanent iden- 
tification placed on the dog's collars. 

‘That _was the beginning of a modest 
but profitable business for an unemployed 
‘man who had lost his dog. He figured the 
logical identification was an engraving on 
the plate affixed to most dog collars. So 
he visited his public library and borrowed 
all the books they had on engraving. 
‘Therein he learned the rudiments of the 
art, the graving tools required, and the 
easiest alphabet to us. 


ae 2 couple of dollars he bought three 
raving tools, and with them he prac 
ticed on a sheet of brass until he soon 
could print an easily read name and ad- 
ress, which would last as long as the col 
lar to which it would be fastened. Al 
though engraving is a fine art which re 
quires years of study and practice in of: 
er to become expert, Jones found that a 
few days of diligent practice taught him 
to do rough, easily read engraving. 

His next step was to sell his hand 
work. He made a tag for his own dog's 
collar. Leading the dog as a sample. be 
then made a house-to-house canvass in a 
better residential ‘section of his home 
The first day he received orders 
to make four nameplates for pets. which 
he engraved that afternoon and delivered 
the next day, for $1 each. That was 
all profit, because in each case he en- 
raved the name on the plate already on 
the dog collar. Occasionally he is asked 
to furnish a plate. ‘This he cuts from 
thin sheet brass. and affixes to the collar 


with brads, (Continued on page 111) 


TATE COLLEGE 
Degree in2 years 


B.S. Degree in Civil, Elee- 

trical, Mechanical, Chemical, 
Radio, Architectural and Aeronautical Engi 
neering; Business Administration and Account— 
ing. World famous for technical two year cours- 
«. Do four years’ work in two. Non-esentials 
diminated. "Tuition and living costs low. 
For ambitious, earnest students, Those who 
lack high school training may make up work. 
‘Students from all parts of the world, Grad- 
lustessuccessful.  Locatedin picturesque bill 
lakeregion. EnterSeptember, January, Ma 
June. sist year. Write for chart, “Does A 
Desree in Engineering Pay?” Ako catalog, 
584 College Ave. 
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“PET INSURANCE” IS 
GOOD MONEY MAKER 


(Continued from pase 110) 


charging twenty-five cents extra 

Realizing he could not reach all or 
even a majority of dog owners by house- 
Tohouse canvassing, he extended his 
search for business by advertising in the 
newspapers, by placing samples in all the 
Det shops of his home city, and in the pet 
departments of large stores. He calls his 
business “Pet Insurance” and the average 
owner of a dog easily visualizes how 
much more quickly a lost dog will be re- 
turned if it cartes identification—E, L., 
Poughkeepsie. N. ¥. 


. . . 
MAKES ADVERTISING 
PAY HIM BOTH WAYS 


HE lot of 
the specialty 


ot a particularly 
easy one, especial 
ly during times 
when business con- 
ditions are ina 
slump. So thought 
Guy Kennedy 
when he received 
notice that his firm 
was no longer pay- 
ing expense accounts. He must live sole- 
ly on his commissions, and lately they 
hhad been dwindling at an alarming rate. 
‘The trouble was not with himself, he fg- 
tured, but with the product, which would 
soon have to relinquish its place to a 
more modern one. 

One evening while staying at a hotel in 
4 distant city be happened to seo a little 
advertising paper lying on the table be- 
fore him. It was a small affair, carrying 
only the ads of the lesser concerns in the 
town. He immediately recognized it as a 
money maker for its owner, and began 
to size up the possibilities it would hold 
for himself 

Back home, Kennedy considered the 
venture thoroughly from all angles before 
deciding to undertake it. The town was 
ideal, having about 10,000 population, and 
boasting only one newspaper whose ad- 
vertising rates were sky high. Naturally 
it followed that there must be scores of 
merchants who would like some. adver. 
Using publicity but could not afford it 
in the local paper. A survey proved 
the correctness of this. 

‘Then came the question of a printing 
press. Limited finances prevented buy: 
ing one, but up on the second floor of 
tan old business block he found two elder- 
ly, pleasant-faced gentlemen who were 
more than willing to print such a paper. 
‘They quoted him a fiat rate per thou- 
sand, which figure would enable him to 
offer’ advertising rates at about half that 
of the local newspaper. 

Guy Kennedy (Continued on page 112) 
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MAKES ADVERTISING 
PAY HIM BOTH WAYS 


(Continued from page 111) 


had ad no actual experience in selling ad- 
Sertising, but he was possesed with the 
Zeal and‘eamesines characterstic of one 
tho enters anew feld. And 30, armed 
‘ith & bundle of similar newspapers and 
3 dimamy of his own Shopper, Cwhich was 
that he called it) he stared out, His two 
rong selling points were low rates and 
uaranteed free delivery to every boroe 
the town. He found that these were excel- 
lee iceient for the nal rca 
[Ata few places, ach asa barber shop. gas 
station and the ike, be established worth 
while exchange accounts. By s0 doing he 
iby of actual cash—Just a few Inches of 
space in the Shopper. 

Ta short, the Het caried, Som 
these merchants could be. depend 
tach week; others. alternated’ ‘Truc he 
hd his problems, but with persistent ef 
fort and’ plenty of hard work they wer 
always solved, 

“The distebution was simple. Each Fri 
day afternoon some ten or twelve school 
boys called at the printing shop after the 
papers bad ‘been run off and. delivered 
them oor 40 door in ther allotted die 
tects. Rigid supervision snd consistency 
St delivery were the rules In this way he 
made frends oth with the adverticers 
ti those who read ihe Shopper. People 
‘ame to Took forward ta it every week 
just as they did their newspaper or f 
Grite magazine. Guy Kennedy's Shorper 
was no longer an experiment; it war an 
Tnstitution--and paying, business —W 
Ry Painesville, Ohio 


Cash Prizes 


‘THIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 

Manuscripts will be judged on the 


individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has 
been gained by some method of educa- 
ynal guidance, fitness for the job, or 
ion to the work will be con- 
(dered. We are not looking for the 
ich-quick” type of story. 
Manuscripts must be confined to $00 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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BUILDING TUNNELS FOR 
BIGGEST WATER PIPE 


| 


sles; and the Cottonwood, which is four miles, 

‘Records are smashed every month as work: 
ling partie: on the surface and below ground 
posh forward 

‘One hundred and thirty miles of oiled 
surface highways were completed recently In 
180 consecutive days. These reads were built 
that workmen and heavy machinery might be 
{transported scross the desert to tunnel portals 
land to the thirty-one construction ‘camps 


N PREPARING to build the aquedact 
crews not only drilled twenty-two wells 
fon the Colorado desert in eastern California 


but chemists tested. treated. and softened the 
water before plumbers and pape fitters laid 
150 miles of pipe to construction camps and 
tunnels 


Aqueduct engineers constructed highways, 
surveyed the course many limes during. the 
fast ten years, laid ‘water pipe, and then 
built pow that three com. 


power 
0-mile- Hine 
ns and. over 


Teaches the aqueduct over a 


‘So rapidly did skilled workers shove t 
line across the deert that they erected the 
last pole 300 days alter starting, meanwhile 
having built a sub-station every ten days, a 
total of thirty 

Whea Boulder dam finally begins to pro- 
‘duce its tremendous power, a litle more thas 
‘one-third will sparkle down the west side 0 
the Colorado river, 155 miles to Parker dam, 
where the aqueduct. will suck up one i 
zallons dally to be pumped and siphoned $85 


| ‘miles to thirteen southern California com 
| This enerzy will be used to tus 
‘pumps which, in five stages, wi 
| 1387 feet during the first 110 miles, AU the 
fifth point, known as Hayfild lft it will be 


forced nearly straight up 440 feet 
From Hayfield the water will flow through 
tunnels, siphons, and 
bby gravity, into fami 
boilers of Los Angeles and twelve neighbor- 
One hundred and fifty double-barreled in: 
verted siphons, 
| twenty-eight mi 
| erete and steel 
feet in diameter and will withstand an ou 
‘ward pressure of 240 pounds to the square 
inch. As this is written, engineers are experi- 
menting with two types, monolithic and pre- 
cast, Both types are round steel-lined concrete 
sections, but the monolithic is cast in place. 


GIPHONS, will be wed not any actualy to 
help siphon water over hills, but also to 
Tink tunnels together, even acros flat land, 
Here the earth is scooped out and the siphons, 
largest ever fabricated, are buried in. larse 
sdtches, thus taking the place of conduits which 
might be carried away by a cloudburst 


ing an enormous loss and indefinitely inter 
Fupting the water service 

‘Siphons replace conduits and in one in- 
stance, the eighteen-mile East Coachella (un 
nel is| being. drilled lengthwise Usrough a 
mountain fo avoid building between shorter 
funnels a series of connecting conduits, thus 
likewise avoiding the menace of sudden Soods 
with consequent beavy loss. 

“The aqueduct wriggles like a snake in order 
that ‘the several earthquake fault fines it 
traverses may be crossed in conduits and not 
through tunnel, thus avoiding a delay of 
months or years should quake break the 
Tong line. Tt will be completed in five years, 
at a cost of $220,000,000. 


| 
} 


= a 


‘ut 


ROSICRUCIAN. BROTHERHOOD 
alent y 


eINVENTIONS 


"Tienes mows 


Pie sd fl ites se 
TINVENTING AND PATENTING 


iyo 
7 Nati 


Jou 


MILLER & MILLE 


Saat Bi 


STRANGE THINGS PEOPLE COLLECT 
IN FOLLOWING THEIR HOBBIES 
(Continued from page 3) 


Jousph R. Kathrene has erected at West 
Milton, Obio, a home for his collection—a 
library’ of "million items, newspaper clip- 
Pings, advertisements, pictures, arranged al- 
phabetically, on all manner of subjects. He 
fas then collecting them for Sfty years, and 
calculates that if pinned together into a pea- 
ant, and own from the mooring mast atop 
the Empire State building, they would stream 
out for twenty miles, 


‘TEXAS is a man who has made his eol- 
lection into # house. Ross R. Wolfe gath- 
fred. petriied wood and fossils from seven- 
teen States and foreign countries, Of the run- 
‘of-the-mill specimens, ‘he built’ a house, in 
Whose main room he installed the prize speci- 
mens. With left avers, be built a fence around 
the house 

Tngenuiiy is the keynote of many collec~ 
ton, who have ransacked their brains 
something diferent. A recent St. Louis show 
had an exhibit labeled Articles Found. in 
Hoys” Pockets on Wash Day.” Consider the 
Los Angeles man who saves wisbbones, Not 
just ordinary ‘wishbones; they. must come 
from fowl that have been eaten by cle 
brated men. Before Thanksgiving and Christ 
mas, he sends out many letters, and gets, a 
surprising number of responses, “When the 
te Representative Oliver W. Mitchell, of 
Missourt, died, be willed to bis heirs his col 


Tormed by" twigs and branches, 
Collected’ in many walking expeditions. On 
the same walks, @ certain Englishman named 
Hanks would have collected. spiderwebs, to 
be carefully preserved between two pieces of 
tase A mechanic fu Albany, NW. has ma 
ged to accumulate one each of 160 different 
inde of cigarettes. Collectors of old and 
rare phonograph records have formed a clubs 
‘Con 


pose collects toy” sa 
FE“G. Wells, auvocate “of universal pea 
So do thousands of other grown-ups, ai 
whom 809 exhibited at a recent Paris show. 


‘One man collects death warrants for Salem 
witches, and A’ W. Towne of Syracuse, N, 
Eats dia on Same twin, Tn he 
sane city, James Perkins treasures clippings 
‘and other information about -centenaria 
Others find fascination in gloating over 
cumulated doorknobs, metal-plated baby 
Shoes, lass hats, comic valentines, rooster 
shaped dishes, old pipe stoppers, toothpicks, 
tmilk-bottle tops and bagsage labels. A’ New 
‘York broker, Mark Haas, has 28,000 match- 
bores and labels, for which he paid from two 
cents to $500. Many sive cigar bands, and 
fone such once asked Calvin Coolidge for an 
Addition to his collection. ‘The President took 
4 cigar from a full box, removed the band, 

ft to the collector, and carefully re- 
placed the czar inthe bor—which be coe 

aly. 


OEL V. 


BARBER, of New Vork, saves 


ridges. They were exhibited recently beside 
400 varieties of snakes, collected by an ama- 
eur. Lord Walter Rothschild, of the great 
‘bouse, collected albino animals. and 
birds He had ‘fly specimens, Including a 
white robin and a white woodehuck Ata re- 
tent Chicago show, some one exhibited 750 
types of olf tees. 
Recently collectors have become busy sav- 


ing beer and whisky labels. Repeal has given 
1 great iilip to collecting bottles, of which 
2 leading exemplar is Joseh C. Auchincolss, 
Dresident of the National Better Business Bu: 
Peau. One man in Elizabeth City, N. C., will 
hhave only. whisky bottles that" have "been 
thrown overboard. from ships. Many” value 
bottles, especially asks, that have been long 
exposed to the sun and turned a beautiful vio- 
Jet shade.'A former cowpuncher, in ill health 
from war service, made a living searching Cal- 
Mornia deserts and old deserted camps for 
such bottles, selling them for $5 or $10. 


LL sorts of glass attract collectors, and 

Same connoisseurs specialize on plas from, 
windows of churches, monasteries, or other 
‘ld buildings, ‘One bit, scarcely two inches 
Square, brought nearly’ $100,000 and a. dia- 
mond-ahaped pane with three figures, $25,- 
1000, ‘The most valuable plass was made be- 
fore 1550, but is very. fragile. World War 
destruction rather ‘slutted the market for 
lass fragments, und incidentally, made pos 
Sible another toilection recently exhibited 
home-made portraits and tapesttiy of saints 
and other sacred figures, given, often by peas 
Ants, to churches throughout Central Europe 
and recovered {rom their ruins 

‘Minerals have enthused Thoenas A. Smith, 
ff California, since he began collecting them 
four years ago at the age of seventy-six, All 
his ile, Smith was a citrus grower. Now he 
has just finished. making an amazing stone 
table. ‘The top, 182% by: 28 inches is nla 
with cut and’ polished stones, no two alike. 
‘The center is” of South, Aftican_tiger-eye, 

‘alley, mottled 
texican malachite, and. Ara 
fazurite. ‘The rest of the top is’ made of 18 
bieces from other sections of the world, done 
‘razy-quilt style 

For year, Mra, Gustine C 
cof Texas, has been travel 
‘with her husband,  Wherew 
picked up interesting dolls, in co 
ven strangers, sent her more. ‘Today Mrs 
Weaver has 400 in the costumes of fifty coun: 

‘Maurice Blumenthal’ collection of 1,000 
pairs of cuff buttons, is the pride of Brook= 
Fyn, N.Y. "Blumenthal also saves ash 
trays, wate chains, earring:—allof sone, 
‘hot metal. This is his relaxation from large 
Scale excavating, sich ‘as digting subways 
Goce, ‘beneath the ‘Vanderbilt. Hote, New 
‘York, he struck sold, 

Pictures of fairies are collected by Dr. 
‘Thaddeus P. Hyatt, chief dentist. of the 
Metropolitan Life Thsurance ‘ofice in New 
‘York. He has 200 of them. 


NE of the most remarkable and costly 
jewelry collections is the 1,000 clocks and 
watches of Major Paul M. Chamberlain of 
Newark, N. J. Towering above the rest in 
jerest and antiquity, is a clock dated 1573, 
It is of wrousht iron, made on the anvil, and 
has only an hour hand, for minute hands did 
not come in until 1700, and is driven by 
Weights with a fall of ‘six feet for twelve 
hours. A" remarkable Japanese clock, about 
1760, has a hand that stands sill while the 
dial revolves, marking day and night in six 
periods each’ Four times a year the clock is 
Adjusted to the length of the day, and strikes 
nine, eight, seven, six, five and’ four bells, 
buat ‘not three, two, and one, for those are 
sacred temple-bell strokes. ‘There are watches 
‘hat tell sun time as well as mean time, si 
cal watches that play. tunes, watches in sea 
Shells and walnuts, and an electric watel run 
by a buttery carried in the pocket, made in 
Geneva about 1880. The same man made a 
watch containing (Continued on page 115) 
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sale, Free particulars. (Copyrighted) 
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Send drawing or model for examination 
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(Continued from pase 113) 


a phonograph that calls the hours in French, 
Tneidentally. the first wrist watch was worn 
by Queen Elizabeth, and trasie Mary, Queen 
of Scots, had a watch, shaped like’ a skull 
With various emblens of death, Tt still runs, 
and tolls the ours 


JERHAPS equally morbid is the collection 
‘of M. A. Gill, of Kansas City, Mo. He has 
nearly a hundred pairs of handcufls, each of 
which fas been worn by’ a genuine murderer 
They go back to 1620, but the most grue 
Some pair is quite nev, and was itself a mur- 
der’ ‘weapon, for with those handeulls a 
negro prisoner beat an Oklahoma sheriff to 
death, " Warden “Anderson, of Leavenworth 
Dison, has a large collection of safe-cracking 
ools, crooked gambling wheels, and. other 
criminal devices, the gift of some of his for~ 
Tt was like meeting boyhood friends, to 
ware once more upon the ‘colorful covers 
ck and 
Lack and the rest displayed ata New York 
show by Charles Brazin, of Brooklyn, who 
hhas 80,600 paper-backed novels that once held 
ays enthralled. This collection valued at 
15000, 
“Today's commonplaces are tomorrow's an 
tiques. Like the Currier 
that sell for fifty cents 10 35,000, 
the sanguinary fight with a bear in "The Lite 
of a Hunter, or A Tight Fis.” There are only 
Six ‘copies—unless you have the seventh ii 
that old trunk is the atti 
‘Among the aristocrats of Americana, are 
the ancient tribe of cigar Indians, ‘Those 
shiny’ wooden Aborigines extending’ bundles 
of rich Havanas, that used to ornament the 
fronts of tobacco stores, are vanishing. lke 
the Indians themselves. In Indiana, Misour, 
land Alabama are some of the last of these 
Mohicans. But collectors are getting their 
scp at enormous, prices “Henry Ford has 
'S1,$00 to $2,000 apiece, ‘Norman Gehri, 
of Mo Jn who collects these fig 


lures, has two unique specimens: a. beaut 
circus performer in bive tights, holding a gas 
‘ar lighter, and a gigantic Punchinello in 
bright red and blue, 


y ver them! Here 
are a few advertisements {rom a collector 
“Petrified rye, nature's curiosity, to trade 
I want tubular shell" wampum, old hand. 
‘made iron nail showy. butterflies, mounted 
and correctly labeled. "For extra fine spec 
‘mens will give beautiful Lithuanian amber 
‘With, inect ‘imbedded. 
‘Cleveland car tokens, Ohio auto plates, 
covers, permits, postmark, Indian head pene 
‘mint U.S. stampa 
trade fine 


LUfal horse-drawn street digplays. Will wap 
for ancient newspapers containing circus ad- 
“Wanted—Sisteen millimeter films taken 


before 1905, Also. historical, famous-men 
films of antique things of all kinds, odd hap- 
penings 


“Valentines and valentine covers, before 
1870. Als iustrated envelopes and add can- 
celltions.” 

“Wanted —Old railroad tickets, time-tables, 
train-checks.” 

Collecting is growing, following President 
Roosevelt's example. ‘The very latest is cal- 
lecting Rooseveltiana. One man in Chicazo 
fas collected nearly a thousand pictures of 
the President—and is still a it. 


PATENT 


Your ideas 


1f you hope to realize profits from your 
invention, you must protect it with a 


U. S. Government Patent. Otherwise, 
you may find that all your time and la: 
‘bor have been lost, because it often hap- 
pens that other inventors are working 
fon the same idea, IF YOU HAVE AN 
IDEA, TAKE STEPS TO GET A 
PATENT AT ONCE! Your first step is 
to get my FREE BOOK. It tells you in 
simple, plain language “just what you 
must do, how you must proceed in ot 
der to secure Patent protection 


‘You can communicate with me in perfect 
confidence. Any drawings, sketches or letters 

iN be kept in stron, steel, 
are accasble only to author: 
sta. T have served inventors 


lecund in every ate nthe Clon My service 
the' move you sbould make today-—ie to SEND 


‘THE COUPON TOR AV FREE BOOK. 


Bike ein, wesw bl tog} 
‘Fades serve; ao “Record of Invention” 


that’s all I need to 
PROVE I can make 
YOU aNEW MAN! 


sf the Fitts, 


evenly National 
Segtens held dirine the past 


NE week! Thats all T need to PROVE 
¥ can make You a mew man of vitality 
and power, Twas once a 
ith sickly, Babby body. How 1’ beeame 
AThe Works Most Perfectly" Developed 
{s told in my book, "Everlasting Health 
‘srenath,” which T will send. you absolutely 


Nov, 1oller you a 7. days’ tril of my famous 

‘method, Dyuaile Tension: to PROVE that feat 
‘and wil put fim layers of muscle where TOU 
‘eed them most, tone up your whole Wystem, and 
‘anh enostipaion, ia ‘inet, Qed reth 
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tnd intarmatisn 
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ARE YOUR HEADLIGHTS 
SAFE? ASKS GUS 


ind works well i 


ih 
Poors 
28 foe 
cs 

sok 
B Ep 
2! 

she 
aFegte 
roi 


‘course, if they're too far gone, 
them resilvered in almost any 
‘on the subject, 
Gus holding up one ofthe 
“polishing won't do much 
renew these lens gaskets in the rims. They're 
pretty badly rotted and aren't much help in, 
‘out the dirt and moisture.” 


they'll ever need i a Tittle aiming. 


YOU can tot that by, drawring a chal 
line on the back wall of your garage, 
making it parallel to the floor and on a level 
With the centers of your headlights. ‘Then, 
back your car out on the driveway so that 


‘edge of the beam 
Shouldn't go much above the ne. If i dom, 
shield fit one light and then the other t 

fd out which one is out of whack and then 
re-aim it by aditing the aiming stew or 


sa 
if you il put en sort of pide Tine 
jour driveway to. tell You When your 
hneadights'are jaxt about. twenty-five “fect 
from the wall, you can test Your hats every 
time you drive into the garage. Just stop 
minute at that spot, turn on. your driving 
Tights, and_wateh where the beam comes” 
“T'woulda'tmind. night. giving. at all,” 
remarked the car owner, "if H wasn't for 
the terrific glare you et from about nine 
testo the creo th tad, “My head 
lige dont acm ope pase the. 
Tights at all. "Tes just like driving blind. 
'"They'e going to try oul a tricky way of 
slipinting ar om the roads in Germany 
replied Gust "in. the centers of the. Nish 
Speed roads, they're planting @ lon seri of 
‘romvays, 0 make a lane, Being 
short and planted across the road like the 
leaves of s shutter, they. wont cut off the 
‘ew but will cut off the pare. 


PEAKING oof slare.” continued Gus as 

he fastened the lenses back ito place, 
reminds me of old man Curtis. About a 
Yer ago, Mr, Cus Rad to mabe 2 lat of 
jong trips in his car. On each trip, he too 
a small bottle of water and a soft. cloth. 
Every night, a6 soon as it got dark, he'd 
stop his cag, wet the cloth with the water, 
and wash off the headlight lenses." 

“"Is there anything that the averaze driver 
‘ean do to improve his lichting equipment?” 
the man asked when Gus had finubed. 

“Well, besides perhaps adding spotlight 
to light up the edze of the road and a couple 
of fender lights, Td say that a pilot light 
‘mounted on the instrument board and wired 
Into the taillight circuit would be the most 
Yelpful. The tail lamp is one’ important 
light the car owner cant see. “A pilot, wired 
fn series with the tail Hight, will let him 
Know the minute the tal-ight bull falls” 


‘NEW METHODS SMASH 
AUTO STEALING RACKET 
Continued from page 13) 


cease, a Los Angeles woman's ear had been 
stolen. Months ater, a car which seemed 


dry. where its driver left it to be washed. 


Closely inspecting the car, the woman rec~ 
‘ognized tell-tale marks where the fSnish had 
‘ence been accidentally marred. She telephoned 
the insurance company” which had paid her 
claim. Messages Mashed over the wires. From 
‘Sacramento, 400 miles away, all information 
fon the stolen car was teet Los. An: 
fe An investigator from the National Au- 
tomobie’ Theft Bureay raced to the scene, 
‘accompanied by two police officers. When t 

‘driver returned, he was trailed by police, to 
‘2 nearby suburb, where he met’ two other 
‘men. Police captured all three, and. found 
them 0 be professional thieves whose arrest 
cleared up a number of unsolved crimes. 


N ANOTHER case, the police in half a 

‘2 dozen cities were kept busy for months 
tracing @ tangle of thefts by'a large ring of 
automobile thieves whose operations covered 
five states. ase came toa head When 


‘that several men suspected of be: 
Fonging 10a hot-car rin were heading to- 
ward Los Angeles with a stolen ear. For some 


{ance al fom offer in Reno, "Four men 
visited a printers shop, leaving an Okla- 
hhoma resistration ‘ertficate with orders to 
ent 150 cope The printer promised t Haye 
them ready tn the afternoon but reported theit 
license number to. police. 
prem hewn ater, Seal Arent Jimmie 
iit was speeding by alr transport ta Reno 
‘with complete information to aid U.S, De- 
Frartment of Justice axents in prosecuting the 
‘ase under the Dyer act, which forbids trans- 
Fortine stolen cars from state to state, Re- 
uring for the forged certificate, which they 
‘expected to use in their wholesale thelts, the 
thieves walked into the arms of police officers, 
‘Through the roundup of this ang a large 
sums of automa were record. The 
‘in one type of ear, steal- 
fein in Oklahoma City and selling them, 
Belore it was broken up, not long azo, one 
New York auto-stealing mob worked the ruse 
of whisking hot ears into a special garage, de- 
Stroying the motors and. then  substititng 
fthers taken from wrecked machines puts 
chased for a song by members of the ran. 
[By buying wrecked cars, in this way, they ob 
tained lesal title to machines with the engine 
‘numbers which would be found in the stolen 
automobiles, "However, secret. identification 
‘sumbers on the bodies and chassis of the cars 
{ed to the detection of the men and the re= 
covery of forty cars stolen in thirty days 
Since the parts of similar cars can be inter- 
changed easly, racketcers frequently special- 
ine in one make and model of machine. A few 
‘months ago, deputy sherifs, connected with 
the Los Angeles sheriffs ofice, smashed a gang 
and recovered 142 cars of the same model 


10 WELD police forces into a sinsle unit 
that will eliminate state lines in the wat 
auainst automobile stealing, a new organiza 
tion is beine formed, uniting all state police 
and shen’ deparimens ‘west of the Mis 
‘Scsippi. Instant exchange of information, co- 
operation of the courts in eliminating lesal 
Technicalities, and the use of scientific. meth- 
ods of detection, will make this fighting unit 
3° powerful instrument in stamping out the 
Thot-ear organizations of the sane world. 
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INDUSTRIAL MYSTERIES SOLVED BY 
LABORATORY MAGICIANS 


(Continued 


iepeted the experiment, The fd tore 
fow. Unable. to. solve the enigma, the 
manufacturer tured to Foster D. Soel, 20 
industrial chemist. 

Tn his researches, Snell followed a curious 
chain of ‘chies. He found that‘when sun 
light struck the liquid in the bottles, a chem= 
feal reaction produced acid. vapors. These 
rapors did not change the fluids color. But 
they did. attack the lining of the bottle eap. 
‘The decomposition of this lining, in. turn, 
produced a chemical substance which ise 
Solved in the liquid and changed its color! 


N_A similar case, solved by the same 

‘chemist-detective; pink polish sold in tin 
fans remained pink for a year. Then it turned 
yellow, No-ale or light reached it, but a 
low reaction, Snell discovered, between one 
Chemical element in the polish and the tin of 
the can was responsible for the alteration in 


s hue 
"Another problem of color change was not 
0 simple, Some years ago, white linen shoes 
became the fashion for summer wear. Manu 
facturers turned” them out by- the thousand 
to meet the sudden’ demand. They” were 
formed, as dark cloth shoes had been before, 
by a ‘rubber sandwich’'—linen on the out 
side, duck on the inside, and a. layer of 
rubber between, 

‘Hardly had the shoes been placed in store 
windows before complaints. were heard, The 
‘white linen was changing to a jaundiced yel~ 
ow, ‘The manufacturers had used the same 
aetis.'"“for years with dark shoes and there 
hhad ‘been no trouble, ‘They examined the 
cloth, the rubber, the thread used in, the 
factory, ‘No clues: Then an industrial chern- 
1s pu his ger on the aris source of the 
trouble, 

‘Sunlight, penetrating the white cloth, was 
decomposing the unvulcanized rubber. This 
Aecompoaition produced substances which per 
imeated the linen and changed its color, The 
ve thing ad happened in the darker shoe 
but the shift’ ia hue had not been at_all 
noticeable, 
pst faim of inden chery, eb 

ris a frequent producer of riddles whic 
nly the trained ‘laboratory detective can, 
solve, One of the most puzzling of these was 
the mystery of the rigid raincoats, 


A MiDWESTERN | manutacturer | bat 
tured out a new type of raincoat which 
passed laboratory tests in brilliant fashion. He 
placed the garment on the market with high 
txpectations. A few weeks later, he Zot a jlt 
In'the form of a dozen letters. The brown 
coats had started to harden up in store, had 
become brittle apd, finally, s0 rigid ‘that, 
like Charles Goodyear’s famous rubber coat, 
they woul wand op by thems 

Stumped. by the problem, he stopped pro- 
duction” and sought the ald of Dr. Irving 
Mochstadter, New York industrial chemist. 
‘This expert traced the trouble to the brown 
dye used to color the fabric. It contained 
minute traces of copper. This metal was 
Acting as a catalyst, hastening the oxidation of 
the under layers ‘of rubber. “By a. simple 
change in dye, the manufacturer overcame 
the trouble and was able to continue pro- 
ducing the coats. 

‘Sometimes, the investizations of a labora 
tory (rouble shooter lake a surprising (urs, & 
pleasant surprise 

Tn developing a mountain tract for homes 
in the west, for instance, real 
recently found a spring of 5 
had sparkle and snap and a pleasing taste. 
‘But shortly after the tract was 
ral cates of ‘appeared. 
‘was called from Los Angeles to investigate 


e 20) 


He guicly found the trouble, Surface 
water, Seo. athe spring had fled 
au hart bated Walls nthe well 
Teme ths. But cia wet not the only 
{Bins foand by the aaa Maan found he 
Sorng tr lnsied in an aocent ves 
{Grand was fed by underqrovd chants n> 
‘ing trough flip, This rock imparted to 
the'and chemicals tat turned tie some 
{hing comparatively are naar soda water 
Since soda hap i igetive dra 
the rare of the chemi had sade 
treed the spring from a habit into vale 
aide eet iat ane tr wea 

im Abeta, another infostral chemit 
tached's problem and found it stotion 
Sortue fist fas mounted into mito He 
tras Theodore Swann, x youns'man who was 
tmaking phoophoras by fans of am cet 
Imatrow bk pred eld of 
mses ht spread over 
neighboring farms. “Coton corn and pe 
toe died“ Inte farmers blamed te 
Coming fromthe ametack ahs ie 
plane Chemie showed Swann that 
Provera Toms ‘were cating the trouble 
JThe'problem was tod the stoke ofthese 
aie wap 


IE TRIED a dozen schemes before he hit 
‘dstiled the 


from the soe i 


the chimney and overcame 
the trouble. Then he found that, from the 


ate ese, his sll was eae wt 


four al ig 
is tit 
He 'hed comered the eutre phowpheric acid 


trade of the milling industry’ and out of his 
solution of the chemical mystery, he has built 
2 fortune, 

Reading the Bible led another industrial 
chemist 10 tackle a problem which, when he 
hhad unearthed the solution, brought him a 
fortune and gave industry a new lubricant 
of grat va 

fe was t rard G. Acheson, fa- 
mous American chemist, once associated with 
‘Thomas A. Edison. The Biblical tell. 
ing of the difficulties of the Children of 
Israel in making bricks without straw set him 
wondering. Why was straw neceary? What 
‘athe clement i it that was eed? 
ring of straw, be found it 
was the chemical, tannin. He applied this 
Information to lubricants and discovered that 
by adding’ tannin to oils he could make 
{eraphite remain in colloidal suspension, With- 
‘out the tannin, the graphite formed granules 
instead of being evenly dispersed throughout 
the oll. ‘This find opened a whole new field 
‘im the realm of lubrication. 


JFTEN, the laboratory expert can over- 

‘come’ mysterious problems of industry 
by simple shifts in manufacturing procedure 
that cost_ practically nothing. For’ instance, 
‘chen a manufacturer noted Variations in the 
Texture of his cold. cream, a. chemist’ dis- 
covered it was caused by’ the practice of 
‘Sirring the cream first one way’ abd then the 
other. When the 


ition of one tenth of one percent of one of 
the ingredients made the loss more per- 


‘manent. 
Tn another (Continued om page 118) 
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PATENT PROTECTI 


OK 


hae, wl ave ime ave, bor ‘make money 
tegive pleaare? i you have, then this inte: 
alia sew FREE GOK, was went for Yu. 
‘Tetl'you facts ike these! How the Patent 
hd whys if you have an invention, 
eal wha a compet at 
or yh nd. 
ended ‘i 


26 Years of Service to Inventors 
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U. S. Govern- MYSTERIES SOLVED BY 
ment Jobs LABORATORY MAGICIANS 
RAILWAY POSTAL CLERKS (Contianed from pate 117) 
MAIL CARRIERS 


ACity and Rural? 
comprised only six tenths of one percent of | 


Stare $1700—$1000 Year— the mistare was raponaible for th odor 1n 
MEN—BOYS, 17 UP "E50"iRaddBkrfP9 7 dition, he discovered that the chenseal was | 


fot needed at all inthe preparation, 


Instance, a good waterproofing material had 
an offensive odor.” When an expert analyzed 
‘product he found that a chemical which | 


If you like Poruns . 
: 3 NLY the aid ofa high-powered microscope 
‘When an article in this cabled one chemist-detective (o solve & 
to get a copy at the newsstand, and read it. recent mystery in connection with a scouring, 


Preparation. "Diatomaceous earth, that is 
DRAFTING 


red. by. certain. dried microscopic 
MADE EASY 


‘used as the scouring ‘medium in 
When the manufacturers began 
Dbuying the earth from, another souree, they 
ran into difficulties ‘The material they bid 
‘ied before would” remain in suspension in 
the liquid: the new material settled to. the 
fo the unaided eye both earths 

Jooked the same. The chemist, to whom the) 
took their problem, peered at samples through 
a microscope, The lens showed that the 
il were roundish; | 


See ges San oe 


rece 
bis” Serer 


‘The solution of the mystery was that one of 
the earths was mide up of salt-water, and 
the other of fresh-water, d | 
‘Everyone knows that if you put a drop of 
sulphune acid on a plece Of metal, the acid | 
wil eat ie way" ino ite ‘Vet thousands. of 
zallons of sulphuric acid are shipped in 
‘inary metal tank cars. “Why doesn't 
powerful Duid eat its way throush the sides? 
K'zreen scum of ferrous sulphide, formed by 
ithe reaction of the acid nd the steel tank, 
ie the answer 
Last simmer, however 
ing sulphuric acid 10 
the acid suddenly beean eating its way i 
the metal, ‘Chemists examined. the cars a 


STOR YOUR) Every Man Out of a Job | }.5%h Chemise carne cs 
SUCCEED PRODUCTS | syrap onan peers met nthe rao smth i 
BUSINESS for HIMSELF! 


id? No one could off 
Learn how. 


Analytical 
ratalog free. 


‘ame the solution of the mystery 

A. young employe, determined to make 
ood at his job, had peeked in the cars, seen 
the ubly jreen eum and had conscient (oust 
Cleaned it out when the tanks were empty! 


ACCOUNTANT 


Hye Ee aoa ra 
SES 


ee Tone 


Clean Aie—Controlled 
PU gah Temperature and Humidicy 


sees 


NOTHER employe was responsible for a 
‘mystery that ended in a curious clima, 
4a few years ago. Chemists in an eastern dye 
plant were working on a new coloring com= | 
ound” ‘The best they could obtain from a 


Porn, Sere eth aaa 


‘Tell me how Leap make money re ertain combination of chemicals was ne 
oan, | | percent dye. Leaving’ an ofice boy sting 


Noting Popelar Srece Simi 


The mixture over a Buncen bit 
they sees out for Iunch. On returning 
‘examined. the uid and let" out- whoops of 
joy. ‘The beaker contained ninety percent dye! 

Hlurriedly. they mised afresh batch of 


chemicals, heated it and gol—one percent 
dyes They questioned the office buy, He was 
postive he had dove nothing but stir the 
Figuid as he had been told, Azain and again, 
the chemists repeated their test. Always they 
fot the same discouraging result, Finally, the 
ffice boy broke down and confessed. While 
they were out to Junch. he sid, he had viow 
lated a strict company rile. He had smoked 
a cigarette and some of the ashes had dropped 
into the beaker. Frishtened, he had stired 
them in and stid nothing about it 
Rushing to the laboratory the men mixed 
chemicals, lit ciearettes and flicked ashes into 
"The result: ninety percent dye! A 
‘oxide in the Cearetie ash later proved 
ing. chemical 
wariety of ways, the 


smi A010 


solution of chemical mysteries and the work 
fof detectives of the test tube play thelr 
‘dramatic parts in the world of industry. 
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What's 
YOUR HOBBY? 


Enjoy one of these fascinating, sensible. 
profitable, pursuits in your leisure hours! 


Now you can seek new adventure in the marvelous unseen worlds the micro- 
‘scope will unvell for you; or perhaps in amateur chemistry you would find an 
intriguing pastime; or your choice might be to join the thousands who have 
taken to ship model making, wood turning and other pursuits. Here ure NEW 
‘guide books—and certainly they are inexpensive—which will start you along 
‘magic roads of new adventure. All made for non-technical readers. Think of it 
—only $1.00 each for these NEW cloth-bound Manuals. This low price is tem- 
porary; we may have to raise it later. Not just books of WORDS, but diagrams, 
drawings, directions, showing each stage of the job. Full-sized books, about 200 
pages each. Sold separately—take your choice. Use the coupon below 


Now READY for IMMEDIATE DELIVERY 


1, MANUAL OF SHIP MODEL MAKING. How io 
make any model. Here are clearly diagramed the many short cu! 
kkinks, and time-saving methods of experts. Complete plan: 
specifications for a gorgeous galleon, clipper ship, etc. Als 
100 illustrations, Full cloth bound $1.00, 


2. THE HOME CHEMIST. How to set up and operate an 
inexpensive home laboratory with odds and ends of mate 
able in every home, Many thrilling, practical, useful experin 
tests, entertaining, instructive, valuable, pointing the way to 
and new discoveries. Many diagrams’ and illustrations. Ful 
bound. $1.00, 


3. WONDERS THROUGH THE MICROSCOPE. 
A ‘Turn an inexpensive microscope on hundreds of specimens within a 


stone's throw of your front door and you step off into a new world of 
wonders. Complete Manual for amateurs. How to use equipment, se~ 
‘cure and preserve specimens, take photomicrographs, etc. Numerous 
illustrations, Full cloth bound $1.00. 


4. BOOK OF FORMULAS. For household, shop, 


laboratory, Formulas, recipes, methods and secret processes, 
‘Make your own beverages, glues, cements, cleaners, polishes, 
‘enamels, paints, cosmetics, dyes, inks, toothpastes, soaps, 
silver and nickel plate, metal alloys, photo chemicals, oils, 


lubricants—and scores of articles for home use or for found- 
jing your own business through making and selling. Full cloth 
bound $1.00. 


5. FIX IT YOURSELF. A new edition of a famous 
book, showing with diagrams and directions, how to fix 
| I repair furniture, electric outlets, windows, doors, leaky pipes, 


floor boards, chimneys, boilers, weather proofing, painting 
and hundreds of other constriction and repair jot 
cloth bound $1.00, 


6, WOODWORKER'S TURNING AND MONEY-BACK ORDER FORM 
A JOINING MANUAL. The simplest, most | POPULAR SCIENCE MONTHLY, 


furniture in’ your spare’ time. A ‘revelation of Sip Medal | 3 teroncone 


practical ways to make end tables, chairs, bench- 
es, highboys, book-racks, cabinets, all kinds of 
simplicity and helpfulness. Many illustrations. | 2-emeChomet  4-rormaee 


Full cloth bound $1.00. Barta Foret than "Vad ta eet 


SEND: NO MONEY / 
Pented™ ony "alee? cates 
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Freak Hazards Met by Telephone Trouble Men 


repairman found the baby had been cutting. 
iS fet om telephone cord andthe mowture 
Jad reached the wire. 

‘When he goes to a private house, the trouble 
shooter is ready for’ anything. One found a 
[pet parrot pecking away at a wire. Another 
time, a phone was reported as unusually nosy, 
Investigation showed that a monkey, which 
lived ina cellar, was in the habit of ‘getting 
‘exercise by swinging on the wires 


OV HANDLEY, a trouble man in Seattle, 

‘Wash, tell of an even stranger discovery. 
‘A woman Called up and said her bell wouldn't 
ing but when anyone was Lying to get her 
fon the phone her dog. always howled in the 
back ‘yard. Handley” investizated. ‘The doz, 
he found, was chained to the lead-in. wires 
and every. time the number 
was ‘called a short cireuit 
save him a shock. 

ynamite caused telephone 
ariel, not long azo, under cu~ 
ous circumstances near St. 
Louis, Mo. Aa oldman, 
ooking for buried: treasure, 
‘began blasting im a fed and 
the ying rocks broke wires 
‘ona main’ telephone line 


Alii the Columbia Ries, 
in Oregon, ying” rocks 
peved ita 
a role’ shooter 
stein rth tated rm 
‘ary unr sheared 
loneedlane ea Fay 8 
‘OMe tng a eihh of 8 
Ine ene od enenty-fout 
It de lo be ted 
over the ets co pet the 
fe nd pend rope 
tn of th se, 


Se a 
aioe eed 
seat 


Thercaeot side, Near Sere 

Weal Ee item 
ap ntl "a projecting 

Tiber footed a aging tele 

a 

Fi 


poles 
the pound." reece the tason, one of the 
Tinemen, Amos Hoser, climbed the pole on 


the south bank. Just as he reached the top, 
the eable snapped, The released pole whipped 
up, hurling Hosler fifty feet into the air. He 


trashed info the thick branches of & sant fir 
tree and after regaining his breath climbed to 
the ground with only a few scratches and no 
broken bones 
‘Ona numberof occasions, poles have sna 
‘off while: workmen. were ‘at the to 
fave riden them ie Cesacks 10 the aru 
leaping to one side just before they suc 
fet pares eel comple bythe Sioa 
fate Comal inas tts lineman wor: 
1 the top of a pole is just as food & 
asa man watching him from the sidewalk, 
It is when he least expects it that he runs 
{nto danger, as Harold Sherwood, trouble 
hunter on Long Island, N. Y., discovered. 
When be opened the door of connect 
box at the top of a pole on Main Street 
Patchogue, out poured a swarm af bees. In 
fighting off the Insets, he neatly fll to the 
wvement. However, the adventure had its 
right side, for, after he had sassed the bees 
‘with a chemicil ire extinguisher, he found 
ten pounds of honey in the box. 


T WAS a search for honey that balled up 

‘telephone service in, the Adirondacks. A 
‘bear shambling along. deserted road, heard the 
buzzing of telephone wires and climbed a pole 
‘to investigate, He found no bees and no scent 
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Practicing with their deadly naval weapon, Italian sailors discharge 
torpedoes from a lond tube ot a fixed target in the Gulf of Spezia, 
In this way they get the necessary training without once going to sea 


crashed, the wires swung free above the water. 

"The world’s hishest. wires are in South 
America. They form the recently completed 
‘able that cromes the Andes trom Chile to 
‘Argentina. ‘Near Las Cuevas, on the Argen- 
line side, they are 12,300 feet above the sea 

‘Hauled by trains, by trucks, and finally on 
the backs of workers, the cables were laid in 
trenches blasted fromthe solid rock far above 
the timberline. By burying the cable in rock 
all the way’ from Las ‘Cuevas to. Juncal, on 
the Chilean side, engincers have overcome the 
constant menace of avalanches and snow 
Storms, thus simplifying the work of the 
‘Andean trouble ‘men. 


(of 1021, which lasted three days and affected 
3.09 square mies, wrecked tephone, te- 
raph, and electric licht lines valued at $5,- 
(000,000. More than a million miles of wire 
had to be strung from stumps and trees to 
provide temporary service. As much as four 
{ons of ice accumulated on the wires between 
two poles. When a falling tree caused a break 
in the lin, the tension would make the poles 
for miles snap off like pipestems, one after 
another in rapid succesion. 

“However, the use of cables that hold the 
‘wires in a ‘compact casing Ras gone far to 
diminate the ice menace. In New York City, 
for example, there are $000,000 miles of 
‘wite, all carried from brilding to building by 
Underground cables Cae unusual result of 


undersround concentration of telephone 
ies appeared not fons ago. A subwa} 
interrupted the low of current through the 
fables and as a result 2000 burglar alarms 
‘Sounded at the same time. 

"AL present, cables carry long-distance tele- 


their lead shells has brought new problems 

‘the short-circuit beetle, Tt is an insect 
i by boring holes in the cables, permits 
teoutre to emer are ruin the mealaons Bo 
troublesome did these beetles become in Cali- 
fornia that experts from the U. S. Department 
of Agriculture made special investizations and 
Published a short-circuit beetle bulletin as a 

rel of th tos 

‘scientists built cages 
around the cables'and, pate 
tin the beetles inside, ‘noted 
where and how they’ bored 
their holes, Then they eon: 
structed boxes lined with va 
ious lead alloys in an eflort 
to find a substance the in: 
sects would avoid, The bor- 
ing buss penetrated all with 


Poisons These had no elect 
lupon the insects, The only 
stggestion ‘the government 


‘men could. offer Was (0 
change the type of suspen 
sion ring used in holding up 
the cable, ‘They found’ the 
beetles almost invariably 
bored. their holes alongside 
these supporting tings, pen- 
fetrating upward. from. the 
bottom and thus “reaching 
se eie 

‘Squirrels, birds, and air 
rifle also necount’ for trol 
Bheome hale i elephone 
‘cables. Thessquirrels sharpen 
their teeth om the lead, bit- 
ing, out chunks that tet the 
moisture in, while in Bermu- 
da, a parrotlike bird nibbles 
the metal asa choice dessert. Near Baltimore, 
Md. forty feet of expensive cable was ruined 

hole made by a shot from an air 
in, entering the hole, ran down the 
Sagzing line spoiling the insulation, 

‘Near Harlingen, Tetas, a hurricane drove a 
three-foot board’ throuzh the center of a 
‘able. It instantly cut off all service for more 
than "1,200 phones, 

Recently an inventor has provided a robot 
alarm for leaks, He has designed a as-filled 
‘able which ig being widely” adopted. The 
Space around the wires is filed with nitrogen 
2s at prasare of twelve pounds pr square 
Hoch, Any opening o break in the fend cots 
ing lets the gas escape and sounds an imme- 
diate alarm. 

‘Another “mechanism enables the telephone 
expert to locate the exact point at which a 
fhreak in a wire has occurred. Tt is an adapta~ 
tion of the Wheatstone Bridge, an electrical 
‘ces on which the resistance of the wire (0 
the break is the variable resist 
ance of coils, Knowing the resistance per foot 
‘or per mile of the wire, it is easy to compute 
the distance to the break by dividing this fis 
‘ure into the total resistance of the broken, 
strand. 

‘Such scientific helps aid the trouble shooter 
in his strange, endless battle against the un- 
expected. By employing new equipment and 
bby eternal wieilance, he ts overcoming a curi- 
‘ous array of foes keepins intact a fauna, 
betwork of wires and making possible the 
modern. telephone. 
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Frrsusess in flash 
teriesis necessary. For their 
light-making ¢ 
actire chemical 


ements are 
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in Evereadys, they're fresh! 
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dealer 


the 
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statem 

But the dime you pay for Evereadys buys more than freshness. It 
buys ruction ...a “power-stabilizer” that holds the 
scientific mix of powerful light-making chemicals on tip-toc, ready to 
light wer from leaking away 
I top. 
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